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(8:04 a.m)

DR.  TABOR: Wel cone to the W rkshop on
| mpl ementation of Nucleic Acid Testing. "' m Edward
Tabor, Associate Director for Medical Affairs in the
Ofice of Blood. Unfortunately, Dr. Indira Hewl ett, who
was going to be playing a major part in this workshop,
is unable to be here because of illness. She's just
returned froma trip to the Far East and | certainly
hope she has a donestic, rather than a foreign illness.
Anyway, we wi sh her well.

W are in the mdst of a scientific
revolution in blood and plasma safety, truly a
revol ution. This revolution is associated with the
i npl enmentation of nucleic acid anplification testing,
known by its abbreviation NAT to detect viruses and
ot her pathogens in blood. It is a revolution of great
significance because it noves the detection of potential
viral and other contam nants of blood for transfusion
into the real mof nolecul ar biology and because, in the
long run, it may permt us to elimnate sone organi sns
for which efficient immunol ogi c assays have not yet been
devel oped. This technology also my permt the

si mul t aneous detecti on of numerous, diverse infectious
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agents in one highly sensitive assay system
One of the nost common forns of NAT, the
pol ynerase chain reaction test was invented in the early
1980s and it canme into relatively wide use in research
| aboratories for the detection of viral nucleic acids by
1988. A review of this technol ogy at an FDA-sponsored
wor kshop held in Septenber 1994 concl uded that practical
application of it, for mking blood and plasm
derivatives safer, was not possible at that tine. The
test was expensive and tine- consumng to run. I t
| acked automati on and hi gh throughput. Contam nation of
fresh sanples by anplified gene sequences, known as
anplicons, from previous test runs was a difficult
pr obl em
The very concept of trying to test 25
mllion units of blood and plasma each year and getting
the results back to the right place in tinme to interdict
the use of infectious products was a daunting chal |l enge.
However, over the next several years, additional
devel opnents reduced the inportance of these problens.
Commer ci al manuf acturing of
sem -automated and automated test kits in large
quantities reduced the tinme it took to run the tests.

Speci al pipette tips, known as positive displacenent
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pi pette tips, prevented carryover of contam nants in
aerosol droplets adhering to the pipette beneath the
di sposable tips. The use of DUTP in place to TTP as a
nucl eotide in the anplification process in NAT screening
for blood, permtted the inclusion of an enzynme urasyl
n-gl ycosylase in each new sanple mxture to destroy
contam nating anplicons which, unlike native DNA, woul d
contai n hydrol yzabl e DUTP

However, the nost inportant innovation was
a concept, rather than a gadget. Al t hough screening
tests for viral markers on pooled sanples had been
conducted previously in sone countries outside the U S
it was FDA' s decision in 1996 to permt such screening
on m ni pool s under I ND applications that accelerated the
pace of the developnent and application of this
t echnol ogy. Enough was known about the assays that were
proposed that there was general agreenent that the bl ood
and plasma supply would be safer as a result of this
policy.

The phil osopher Wttgenstein once said,
"The aspects of things that are nost inportant for us
are hidden because of their sinplicity.” This applies
to the remarkabl e, but sinple innovation of conbining

m ni pool testing and matrix analysis to identify a
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contam nated unit. The use of the m nipool reduced the
cost of the testing by necessitating fewer tests than
woul d be needed if individual units were tested. The
use  of matrix analysis permtted rapid donor
identification in order to renove the infected unit
wi thout discarding the entire mnipool. Donor
identification also permtted deferral of the donor from
possi bl e future donations and notification enabled the
donor to seek early nedical attention and to take
precautions to prevent spread of infection to close
cont act s.

Subsequent |y, nodifications in NAT net hods
by sonme manufacturers increased the sensitivity of the
testing. Today, nost tests that are currently under
i nvestigation can detect as fewas 20 to 50 viral copies
per mL with the high rate of reproducibility.

The ability of testing facilities to get the
results back to the collecting facilities within a few
days with the positive unit correctly identified so that
the positive unit or its conponents would not be
transfused into patients is being nmade possible by
| ogistic innovations and conputer technol ogy. Thi s
aspect of NAT related technology is still under

devel opnment, particularly with regard to platelets
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because of their shelf life of only five days.

A major change in public perception of
bl ood safety also contributed to this revol ution. I n
the late 1970s, during the first five years after the
i ntroduction of sensitive tests for hepatitis B surface
antigen, the elimnation of nost of the cases of post-
transfusion hepatitis B was consi dered such a marvel ous
i nprovenent in blood safety that the remaining rare
cases were considered mnimal. In fact, at that tine
there was no hope felt for elimnating, in the
foreseeabl e future, what we now call w ndow period cases
and perhaps other cases in which the virus, for sone
reason, is present at levels below the limts of
det ecti on.

O course, it was soon recognized that an
even (reater renmaining problem was non-A  non-B
hepatitis, now known to have been nostly due to
hepatitis C virus and that problemwas indeed vigorously
attacked in |aboratories around the world. But the
epidemc of human immunodeficiency virus type 1
i nfection brought a new | evel of concern to the public
and particularly to users of plasma derivatives. The
public and their representatives in Congress began to

expect a zero-risk goal for blood safety. This resulted
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in efforts in research and in regulatory policy to
elimnate even those few units containing residual virus
that could be transmtted by blood or plasma infusion.

During the past two years the FDA has
permtted the interim application of NAT testing of
m ni pools under INDs. This has permtted the public to
benefit fromthat screening of blood and plasma for HCV
and H'V, while ensuring that proper studies are done to
val idate the assays and to validate the |ogistics of
interdicting potentially i nfectious units and
identifying and notifying infected donors.

By the beginning of Decenber 1999 -- this
month -- it was expected that approximately 99 percent
of plasma and 80 percent of blood collected in the
United States for transfusion or for further manufacture
into plasma derivatives was being tested by NAT to
detect HCV and H V. The preval ence of testing was
expected to reach 99 percent for both blood and plasma
by the end of this nonth, the end of Decenber 1999.

Increasingly, the results are being nade
avai | abl e soon enough to identify infected units before
t he conponents are infused into a patient. Also, sone
conpani es have begun to develop nechanisnms to permt

i ndividual unit testing under |INDs and probably we w ||
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be hearing nore about this inportant advance today.
Vel |, what does NAT offer us in the future?
The likelihood of individual unit testing within the
next few years should elimnate nearly all transm ssion
of HCV and H 'V by blood transfusion. The risk of these
infections fromplasma derivatives is already zero when
the inactivation and renoval steps in manufacturing are
carried out correctly. But there are other potenti al
future benefits as well. One possible benefit is the
possibility of the near elimnation of the transm ssion
of hepatitis B virus by blood transfusion when single
unit HBV NAT is introduced. Another possible benefit,
the elimnation of the transm ssion of viruses that are
not affected by currently available inactivation steps
in the manufacture of plasma derivatives, viruses such
as human Parvovirus B-19 and hepatitis A virus.

Anot her possi bl e benefit, the sinultaneous
screening for nultiple blood-borne pathogens in one
sensitive assay. Anot her possible Dbenefit, the
elimnation of bacterial infections as a conplication of
transfusion, particularly as a conplication of the
transfusion of platelets. Transfusion-transmtted
bacterial infections are now a cause of 10 to 15 percent

of transfusion-related fatalities. The use of NAT with
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m cro-array technology could permt rapid screening for
a large nunber of bacterial species at one tine.
Anot her possible benefit, the identification of new
agents, such as the causative agent of what we know as
non-A to E hepatitis and their eventual elimnation as
causes of transfusion- transmtted di sease.

| want to thank in advance all of the
speakers who will be participating in today's workshop
and also all of you who have cone a |long distance to
attend the workshop. | know that the presentations that
we wll hear today will be a valuable resource for those
working with this rapidly advanci ng technol ogy.

The first session is titled Regulatory
Perspectives and Issues and |1'd like to introduce the
first speaker, Dr. M chael Busch, who is well known to
all of you, who wll be speaking on Estimtes of
Residual Risk in Infectious D sease Transm ssion During
t he W ndow Peri od.

Dr. Busch?

DR. BUSCH. Thank you, Ed. | was asked to
briefly review the current risk estimates and then focus
on wi ndow period characteristics to estimate the yield
of both m ni pool and single donation NAT screening. And

then toward the end I1'Il present a little bit of data
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wth respect to yield, sone recent work on cost-
effectiveness, and also a little bit of discussion
around sone future studies that are in the planning
stages to address sone of the still- unresolved
guesti ons.

Just to begin, it's inportant to recognize
how far we've cone. This slide is fromsone work with
Jim AuBuchon, just summarizing the risk of HYV,
hepatitis B and hepatitis C over the |ast several
decades and each of these points is actually an
enpirically derived or in the very recent data, nodel ed
estimates of risk, based nostly on National Institutes
of Heal t h-funded studies. And what you can see is
really profound reductions in risk. This is a
|l ogarithmc scale, from risk estimates in the one
percent or so range for H'V and hepatitis C, down to
risk estimates in the range of less than 1 in 100, 000
for the hepatitis viruses and about one in a half a

mllion for HV and HTLV.

In the last few years, our group in the
REDS study group, and particularly Steven Kl ei nman and
nysel f, have endeavored to try to understand the sources

of residual risk and we focused on estinates that rel ate
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to the wi ndow period based on nodeling, the incidence
rate times the duration of the wi ndow period to estimte
risk or project yield of new tests, understanding of
potential contribution of viral variance that may be
i mmunol ogi cally divergent and not tested by the -- not
detected accurately by the tests that are typically
based on a single strain prototype, concern over
i mmunosi lent infections or carriers who fail to form
anti body and testing errors. A fair bit of work has
gone on both in this country and overseas to really
understand the preval ence of these various types of
risk. Fromthat analysis we've derived estimtes for
each of the major agents, for each of these different
sources of risk as well as the sum total for all of
these sources of risk. And fortunately, in this
country, contributions fromviral variants is extrenely
smal |, that these unusual variants are very rare and the
tests, | think, the conpanies, with a lot of FDA
encour agenent, have been very proactive to nmaintain a
gl obal surveillance for new variants and nodify and
inprove the tests to be able to detect these. So

certainly in the States, viral variants contribute very

little. Unusual seroconverters or so-cal |l ed
i mmunosi lent carrier is very rare. W'Il|l conme back to
SAG CORP.
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HCV a little bit later. There has been controversy and

continues to be sone data to suggest that there may be

nmore frequent HCV infected persons who fail to
seroconvert, but certainly it's, | think, been shown to
be fairly rare. And in tests there, | think we'll hear

alittle bit fromthe Red Cross | ater about observing
sone test error with NAT testing that corroborates an
estimate that's inpressed, that estinmates that around 1
in 200 to 300 test perfornmed in blood banks routinely
may be erroneously run for various reasons, but the
contribution of test error to risk is very small because
an error has to occur on a seropositive unit in order
for that unit to be released. So what you see here is
a fairly small nunber of estimated transm ssions or
donations that are infected and m ssed due to test
error.

So wal king through these, we see fairly
small contributions to risk from all of the sources,
ot her than the wi ndow period and it's really therefore,
the window period estimtes that are the critical
sources of the risk and the critical target of nucleic
aci d screening.

And we were challenged, back at the

conference Dr. Tabor alluded to, by Dr. Kessler back in
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1994 to nove forward, to bring the new technol ogy of
nucleic acid anplification to really elimnate the
wi ndow period and it was this challenge that | think set
the ball in notion, set the governnment to both fund and
put a fair bit of regulatory direction in front of us to
move into bringing forward nucleic acid testing.

The wi ndow period is again the nmajor target
of the screening. To understand the w ndow period, one
needs to really |l ook at data froma nunber of different
sources. As we'll see as | go through the data, we've
done a ot of work on units from seroconverting plasm
donors where these have been conpiled into panels of
serial specinens collected usually at two-tines-a-week
intervals from plasma donors and these have been
extrenely valuable to characterize the tinme course and
the dynam cs of markers during the w ndow peri od.

There are also inportant data com ng from
cases with known exposure dates, be these transfusion-
related transm ssions or needl e-stick accidents and "1
show you a little bit of data fromeach of those in the
presentations in a few mnutes. These are inportant
because these are the types of situations where we can
actually ascertain the tinme from exposure to

seroconversion or to detectable virem a. This is
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inmportant in a concept, that I'll get to in a nonent, of
the eclipse phase.

W also have people coming in who have
primary syndrones, be it the primary H 'V syndrone, the
flu-1ike syndronme or hepatitis. Now these situations
actually are not very informative for the w ndow peri od

because when people present with clinical synptons,

they're usually well into the viremc w ndow phase
usual |y at peak antigen phase or well into the hepatitis
virem a. So very little information cones from the

primary syndrome-type cases in terns of early w ndow
period characteristics.

Reci pi ents of seroconverting donors, when
one has a seroconverting donor and does | ook back, one
can derive a relationship between the tine interva
between the seropositive and the prior seronegative
donati on and whether or not transm ssion occurred. And
fromthat, one can derive an estimate for an infectious,
transm ssi bl e wi ndow and this was done by Lyl e Pederson
about a decade ago now for H'V. These seroconverting
donors, though, are so rare today and the frequency of
| ook-back transm ssion is so rare that actually we've
been unable to update these estimates of infectious

w ndow from sort of a human transm ssion perspective
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over the | ast decade.

Cohort studies are quite valuable and
actually 1'll show you sone data for hepatitis C where
we' ve done sone analysis recently of sone cohorts for
hepatitis C virema from seroconverters in high-risk
cohorts and | think, again, an inportant source of data,
al t hough usually the sanples in the freezer fromthese
cohort subjects are separated by three to six nonths,
and so don't give us nearly as refined an understandi ng
as these plasma panel s.

And finally, animl nodel studies, which
are quite inmportant and | think we're comng back to
t hese to understand many of the unanswered questions in
ternms of when infectivity occurs during the early w ndow
peri od.

The new concept that's kind of evolved over
the last few years by conmbining data from exposure to
seroconversion wth the data from plasma panels, for
exanple, is the concept of an early eclipse phase
foll owi ng exposure before one can detect any evidence of
virema in the blood by nucleic acid testing or
infectivity studies.

So we tal k now about an early w ndow period

that probably is not infectious and it cannot be cl osed
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with any testing nethod sinply because there is no virus
in the blood, followed by the devel opnent of infectious
virema. And this is really the target of nucleic acid
testing, to close the infectious viremc w ndow peri od,
recogni zing that we're never going to conpletely close
the theoretical exposure to virem a w ndow phase.

For H'V, we do have sone significant data
in ternms of tinme from exposure to seroconversion and
this is fromhealth care workers who acquired HV from
a needl e-stick or other accident. And this is data from
CDC, den Satten analysis, |ooking at a series of about
52 health care workers who becane infected and had a
reasonabl e sanpling of testing after the exposure. And
fromthis analysis, there was an estimte of around 40
days average tinme from exposure to seroconversion. And
this was based on a m x of antibody assays in the |ate
1980s, early 1990s, so we probably estinmate today and
nmost data woul d support that there's probably about a
20- to 25-day period from exposure to antibody
seroconversi on.

But we've really gained an enornous insight
into the dynamcs and tinme course is fromthese plasma
seroconversion panels. This is a representative panel

showi ng the tine, sonmewhat arbitrarily dated here from
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the date of the first avail able specinen and then the
viral load, in this case, quantitative PCR W can see
that these individuals are giving at usually twice a
week intervals, quite regularly, and then these people
are typically detected based on the antibody
seroconversion in the past. And then fortunately, the
conpani es have retained in the freezers and are now
required to retain for several nonths the prior
donations. So when a donor seroconverts, we can then go
back and retrieve the earlier conponents and build
panels of serial sanples and then go back and
characterize them for the devel opnent of antibody and
other markers. So here you can see that the antibody
cones up on approximately Day 28 or so. W can detect
antigen for about four or five days prior to antibody
and then RNA can be detected in this particular panel a
coupl e days prior to the detection of antigen.

By conmpiling data from a |arge nunber of
t hese panels, we can derive figures such as this, which
is what's called a box and whi sker plot, which divides
the time course of virema up into different stages:
the RNA-only period, the p24 antigen El A negative phase,
and then on through the developnent of antibody

reactivity by EIA and Western bl ots.
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An anal ysis of these kind of data can yield
two paraneters. One is the duration of each of these
st ages. In this analysis, which is based on the RNA
determ nations by the Roche nonitor assay which has
about a 200-copy sensitivity, Aen Satten analyzed this
data to yield an estimate of about three and a hal f days
for the RNA-only phase; five days for the p24 antigen
positive pre-antibody phase; and then progressive
periods when the EIAis reactive, but the blot negative,
the bl ot indeterm nant and then going through an early
i nconplete Western blot pattern. What you can al so
determne then is for each of +these stages the
distribution of viral load during each stage and we can
see that the RNA-only stage, in this case, had an
average copy nunber of a couple thousand and | ow copy
nunber, down to the limt of sensitivity of the assay,
of approxinmately 100, whereas the p24 antigen phase, the
viral load is typically nmuch higher.

In a nore recent analysis of data, actually
fromal pha and NG, we've |ooked at the distribution of
viral load in the RNA-only phase, versus the p24 antigen
pre-seroconversion phase for a |l|arger nunber of
seroconversions. | think this is based on around 40 or

50 seroconverters and we have a fairly |arge nunber,
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both of RNA-only sanples and of p24 antigen positive
sanpl es. This RNA assay was also nore sensitive,
sensitivity down to the 100-copy or so range.
This distribution then lets us |ook at the
-- anore formal analysis of the viral load distribution
and in this analysis for the p24 anti gen-positive phase,
t he nedi an copy nunber is 140,000 and the 2.5 percent
confidence |limt, so in other words, you detect 97.5
percent of the antigenem c sanples had copy nunbers
estimated at greater than 7,000 copies. So this is
i nportant because this is a paraneter that's sort of
been floated as a target goal that we, in introducing
m ni pool NAT, one of the objectives is obviously to
replace the antigen assay and in order to do that with
hi gh confidence the assay should have at |east 7,000
copy sensitivity, the m nipool NAT assay.
In contrast, if we want to conpletely close
t he RNA wi ndow we woul d basically have to have an assay
that's extraordinarily sensitive because the RNA-only
phase has sanpl es that do have copy nunbers down at 100
copies or |less. The nedian copy nunber is about 2,000.
So during the RNA-only phase, the viral load is
substantially | ower than can be confidentially detected

uniformy with m nipool NAT.
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This is some data from Sue Straner,
directly, enpirically kind of addressing the issue of
can we confortably elimnate the p24 antigen assay once
we i ntroduce m ni pool NAT and Sue took a | arge nunber of
sanpl es, 92 sanples, from 25 seroconverting panels and
ran those sanples at the 1 to 128 dilution that is the
dilution that Red Cross was operating at. And she was
able to denonstrate 100-percent detection. So all of
t hese sanples that were antigen positive had very high
copy nunber of RNA And in addition, there were 21
sanpl es that were detected as RNA-positive that were p24
antigen-negative and they were detected even at the 1 to
128 dilution. So data like this for HV is very
reassuring that we can not only replace the p24 antigen
test, but interdict and identify a nunber of additional
virem c speci nens.

W've gone a little bit further in terns of
nmodel ing the antigen-RNA relationship and this slide
summari zes a correlation analysis between the |evel of
RNA and the S to COrange of the p24 antigen assay. To
ask the question of what is the cut-off of the -- what's
the RNA concentration at the cut-off of the p24 antigen
assay. So this is a regression analysis of 146 sanples

from seroconversion panels. And what this tells us is
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that the cut-off of the p24 antigen assay is just al nost
exactly at 10,000 genone equival ence per nL. So that
woul d tell us that as long as our nucleic acid screening
test in the context, for exanple, of mnipool screening
is as sensitive as 10,000 copies, it should detect every
singl e seroconverter who is detected by antigen at the
cut off-of the antigen assay. So again, another
paraneter that's useful as we try to set a target
obj ective for m nipool screening.

Now as we try to project back, that's kind
of enpiric analysis of hard nunbers. As we've tried to
project back to the RNA |l oad prior to the detection of
RNA, we've used a paraneter called the doubling tine, so
we've taken these panels and we've |ooked at
particularly the early ranp-up phase prior to any
anti body during which the RNA | evels are increasing and
derive the slope and using that slope we can estimte
the doubling time or the rate at which the virus is
increasing in the concentration in plasma or tinme. And
for HV we've recently updated this analysis and the
doubling time is estimated at approximately 30 hours, so
the concentration of virus in the plasnma doubl es every
30 hours. But in addition, using that slope, we can

back-estimate a theoretical concentration of virus at
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earlier time points for each seroconverter. And using
this projection approach here, you can see that in this
popul ati on of seroconverting plasma donors, we would
estimate that there would be a single copy of RNA per
m., about 20 days before the peak virema. And this is
quite consistent with the nunber | alluded to earlier of
approximately a 20 day period from exposure to
detectable virus. So this suggests that perhaps there
m ght be infectivity existing prior to RNA for a period
of five or ten days.

But nore recently, in collaboration with
Harvey Alter and J.P. Allain, we've begun to do studies
i n chinpanzees that are directly asking the question of
when does infectivity occur during the eclipse phase.
And this paper was published a few nonths ago in

Transfusi on and what was done in this sort of pilot

sem nal experinment that is now being expanded was to
take a chinpanzee and infect that animal with HV and
draw bl ood from that animal on actually tw ce weekly
bases through the early seroconversi on w ndow peri od.
And that first aninmal detected detectable virem a about
five weeks followng inoculation and then finally
seroconverted out at Wek 8.  Now the bl ood and pl asma

inthe cells fromeach of these sanpling tine points was
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frozen away and then after the characterization of the
wi ndow peri od virology, we went back and took materi al
from bl eeds extending back several bleeds prior to
detectable virem a and used that material to inocul ate
a second chinpanzee to ask the question of when did
infectivity occur relative to the ability to detect
virus by anplification nethods or culture. And what was
di scovered was that the sanple collected two weeks
before virema was not infectious, this second chinp did
not becone infected. Likew se, the sanple collected a
week before detectable virema, a full nonth into the
ecl i pse phase was, again, not infectious in a secondary
passage attenpt. And finally, the first viremc sanple
was shown to transmt. So again, in a single chinp
experinment this study suggests that this eclipse phase
is not infectious and even though we can theoretically
proj ect back that there may be a very | ow copy nunber in
the body that we're not able to detect any infectivity
until the tinme when we can detect the viral RNA.  1'1]
close with -- this is really the kind of experinent that
we're really very interested in expanding, both for HV
and hepatitis C

Moving on to hepatitis C  it's a very

di fferent w ndow peri od. Wth HV we have this very
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rapi d ranp-up phase and then qui ck seroconversion within
a week or so. Wth HCV, as illustrated in this plasm
panel, we simlarly have a very rapid ranp-up phase, but
then there's a very prol onged virem c pre-seroconversion
period, averaging in different studies in the range of
50 to 60 days of high-titer virema prior to antibody
seroconversion. And this slide actually again from Sue
Stramer shows that this virema is so high-titer that
actually you can't even tell the difference in terns of
an S-to-CO ratio or a quantitative analysis of the
sanples, be they tested undiluted or at 128 dilution,
very consi stent detection because the viral load is so
hi gh during this prol onged wi ndow phase.

This is a summary of Sue's data. | think
in this case with Nd&, looking at the viral |oad
distributions particularly focusing out here, during the
RNA-only phase prior to antibody and the |ower
confidence bound on the viral |oad distribution during
the 60-day or so virem c pre-seroconversion w ndow is
around 10,000 copies. So very, very high copy nunber
and very anenable, as we'll talk later, to m nipool
testing.

And Sue again formally |ooked at the

guestion of how many of the w ndow phase sanples could
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be detected at a high dilution as she addressed the
guestion of the value of mnipool testing. In this
particular exanple from 22 panels looking at two
different lots, | think this is Gen-Probe's assay. She
determned that at 1 to 128 dilution she could pick up
93 to 94 percent of the sanples that could be detected
undi | ut ed. So a very high proportion of the w ndow
phase sanpl es can be detected at a 1 to 128 dilution and
| think the majority of those sanples that were m ssed
could be detected at the current 1 to 16 dilution
factor.

There were a few surprising observations
that are still in need of further study. For exanple,
in a couple of these sanples that went negative at the
1 to 128 dilution, so they were reactive at the NEAT,
but went negative at the 1 to 128, the viral load in
these sanples was really quite high, 100,000; 90, 000.

These sanpl es shoul d have been readily detectable at a
1 to 128 dilution given the sensitivity of the assays.
This has led to sonme concern that there nmay be sone
aggregati on phenonenon goi ng on, conplexing or for sone
reason that these sanples are not diluting out as
predi cted based on the viral |oad, suggesting that

perhaps mnipool testing may have sone surprises in
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terms of matrix effects or failure of seropositives --
|"msorry, viremc sanples to be fully represented when
they're sanpled in the context of pipetting to create
the pool. So just one area of continued concern in need
of further study.

In addition to looking at these plasm
seroconverting panels, we've also done simlar analysis
of the cohort, the transfusion transmtted viruses study
from the late 1980s. In this popul ation, we have a
fairly large nunber, about 100 HCV seroconverting
reci pients. The advantage of these sanples is that the
date of transfusion is known, so you actually know t he
date that these recipients were infected by transfusion
of a known seropositive and we actually have the sanpl es
so we can go back and characterize the viral |oad and
the virus itself in the transmtting unit. That lets us
then really benchmark the tine course to detectable
virema relative to the day of exposure, i.e., the day
of transfusion.

And this is just a representative panel
fromthis cohort showng a very simlar pattern of a
very rapid detection of high |evel virus, persistent
high | evel plateau virema prior to the devel opnent of

ALT and full antibody seroconversion. Wen we | ook at
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a large nunber of these panels we see that we can
detect, this is the serial case nunber, over on this
axis and this is time course follow ng the transfusion.
We can detect viral RNA typically with one to two
weeks. The vast majority of cases, in fact, the very
first specinen collected followng transfusion is
already viremc and often at peak virem a. And then
downstream about 50 to 60 days later, ALT cones up in
an anti body seroconversi on.

In a formal survival analysis of this data
has yielded tinme estinmates for the tinme fromtransfusion
or exposure to first detected RNA and that's averaging
around 12 days foll ow ng exposure, we can detect virus
RNA. And then about 50 days after exposure, ALT
el evation occurs on average and seroconversion occurs 70
to 80 days. So this gives us again a very consistent
finding relative to the plasma seroconversion panels of
around a 50-day viremc
pre-anti body peri od.

In TTVS |i ke the plasma donor panels, if we
| ook at the viral load during the wi ndow period, it
averages 10° to 10° copy nunbers, so very high vira
| oad, very anenable to m ni pool screening.

So for HCV this just summari zes, we believe
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that on average about 10 to 12 days foll ow ng exposure
there's a rapid ranp-up of virem a. Recently, we've
begun to characterize the doubling tine wth sone of the
newer panels that are being identified and it averages,
probably, in the range of two to four hours. So unlike
H V which is about a 30-hour, relatively slower ranp-up
with HCV, an extrenely rapid, early ranp-up phase,
followed by this plateau, a very high-titer virema and
then, with seroconversion, sonme down nodul ati on of the
viral | oad.

One question with hepatitis C, as | alluded

to earlier, is the frequency of antibody-negative
chronic carriers. And | think we'll see sone data from
Alpha later and we'll also hear data from the Whole

Bl ood sector that supports that these imuno silent
prol onged seroconverters are not very conmon. Mst of
t he pi ckups that have been observed, where foll ow up of
the virem c seronegative donors has been pursued, have
denonstrated that the cases that are found as RNA-
positive are seroconverting. So for exanple, in the
early alpha NG study, they identified 20 RNA-only
pl asma donors and when they foll owed these donors, 16 of
t hem seroconverted, really in a time course exactly as

predicted fromthe earlier nodeling work in the range of
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50 or 60 days, on average. There were only four people
who were not docunented to seroconvert and none of those
were followed beyond one nonth. So really, these are
probably just failure to adequately enroll and foll ow
these cases. So really, no evidence fromthis study of
a prolonged i munosilent carrier. There have been case
reports. The French, for exanple, docunented a case and
reported at the recent ABB neeting of a donor that they
detected who was viremc and failed to seroconvert for
several years and in fact, had transmtted HCV for years
prior to that. But |I think these cases are very rare.

Nonet hel ess, there are still reports com ng
out t hat are raising concerns over del ayed
seroconversions for HCV. Most recently, there was a

paper in Blood just three or four nonths |ooking at an

i njection drug user cohort fromAnmsterdam And in this
cohort they were following a cohort of 358 injection
drug wusers and this 1is a very high prevalence
popul ati on. It was actually an HV cohort that they
further studied for hepatitis C And 88 percent of
these individuals were HCV positive at enrollnent, so
very high prevalence and of the seronegatives 19
seroconverted on follow up. And what the study then did

was to go back and test the sanples in the freezer from
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the prior three years fromthese 19 seroconverters and
they detected RNA in 12 of the 19 cases prior to
seroconversion. |In seven of the cases it was the kind
of typical virema that we've been tal king about prior
to seroconversion, but they actually had five cases, al
of which were HI V-negative in whom they did detect
intermttent, lowlevel virema for a year to up to
three to four years prior to seroconversion.

One of the concerns about this study is
that it was the intermttent nature of the detection of
the RNA. There were often skips between detecting and
then not detecting. And sonetines the subtypes would
even shift so at one tinme they detect a 1B and then the
next sanple fromthat donor, that drug user a year |ater
woul d be a type 3. So it's sonmething here that sort of
rai ses eyebrows about the accuracy of the results, but
nonet hel ess, it's additional data to support earlier
concerns about the possibility that there may be in sone
popul ations lowtiter immunosilent carriers.

We've initiated a study in collaboration
with Bruce Phel ps at Chiron | ooking at popul ati ons who
are at high risk for evidence of inmmunosilent infections
and in sone recent work we've tested over 1,000 sanples

from various populations from San Franci sco: a VA
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clinic population that has an 18 percent HCV preval ent,
young injection drug users, people who are just
beginning to use drugs in San Francisco, 45 percent
preval ence; and then an ol der injection drug user cohort
that over tinme has a 90 to 95 percent seropreval ence.

What we've done is to take the seronegative sanples
from these popul ations and test them using a m ni pool
screening strategy simlar to what we're doing in the
bl ood supply. We're actually screening pools of ten
using the Gen-Probe assay to see how frequently do we
detect viremc seronegatives. And we did detect eight
cases. Al of these except for one have very high viral
| oad and are probably seroconverters. And they're
typically found in the popul ations that we know have
very high incidents.

So this needs further study, but when we
have tested, for exanple, in this cohort here, where we
detected four out of 72 seronegative sanples with the
m ni pool strategy, we further tested the sanples that
were negative, so the 68 sanples that were negative on
pools of 10, we tested them with individual donation
testing and did not identify any additional infections.

So we're not finding evidence of lowtiter virema in

hi gh risk popul ations that would not be detectable by
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the current m ni pool testing.

Just a brief comment on hepatitis B. I
think as nost of you are aware, with hepatitis B, the
surface antigen tests have inproved so nuch that the
sensitivity of the antigen tests are down in the range
of 2,000, in sone of the new chem | um nescent assays,
1,000 per ni. And because the antigen tests are so
sensitive, they've narrowed the wndow fairly
dramatically in the viral load during the pre-antigen
phase is very | ow

From some work from again fromsone of the
early cohort studies, the tinme from exposure for
hepatitis B to antigen is around 56 days and sone
l[imted work on pre-seroconversion RNA or DNA work we
can narrow that w ndow potentially by about 20 days.
But the problem in terns of mnipool testing is
illustrated by the next slide, again, from Sue Straner
and Andy Conrad at NG |ooking at HBV seroconverting
panels. Wat one finds is that the viral |oad during
the pre-antigen phase is extrenely |ow, averaging only
400 or 500 copies and consistently less than 5,000 or so
copies and that's because the antigen test detects any
sanpl es that have greater than 3,000 or 4,000 copies.

So this is a problem for mnipool testing because the
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dilution inherent in doing pool testing to a great
extent dilutes you out of the ability to detect the

virem c pre-antigen phase.

So in summary, for the three major markers
that we've been worried about and predom nantly focused
on, we understand the tinme from infection to
seroconversion. For HV, it's probably in the range of
16 days to antigen and 22 days to anti body. For HCV,
about 70 days, for HBV about 50 days. The nucleic acid
tests applied particularly to m ni-pool can reduce these
wi ndows by in the range of five days prior to antigen
for HV, probably in the range of 50 to 60 days for HCV
and perhaps by a couple of weeks for HBV. The doubling
time is an inportant paraneter as we nodel back and
project yield. For HYV, the doubling tinme as indicated
is probably around 30 hours. For HCV, it's probably in
the range of tw to three hours. For HBV, it's
relatively slower at about four days. The viral | oad
for HYV, it's a very rapid dynamc ranp-up, so fromthe
point of being able to detect it to peak antigen we go
from 100 copies or less to in the range of ten mllion.

For HCV, this prolonged high titer viremc phase

averages 100,000 to ten mllion copies. For HBV, the
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viral load during the pre-antigen phase is very |ow,
only 10% to 10* copies. And for this reason, as we talk
about useful ness of wi ndow period detection of m nipool
screening, for HCV, it's perfect because it's a very
hi gh-titer, prolonged virema, so mni-pool testing is
really the answer for HCV. For HV, it's only
marginally effective; it will only further reduce the
w ndow by about half because there is this relatively
slower ranp up, lower Ilevel virema that m nipool
testing is not detecting. And for HBV, it's essentially
unsui t abl e because pool sizes in the range of even as
few as 20 sanples dilutes you out below the ability to
detect the pre-antigem c phase.

Now as we try to estimate the yield, the

increnental yield of these assays, we then have to bring

in the sensitivity of the test and I think we'll see a
ot of this. These tests, as indicated, are
extraordinarily sensitive. Fifty percent detection

limts of probably 10 to 20 copies, 95 percent detection
limts for each virus of within the range of 50 copi es.

So as we project the yield which Ed is
i ndicating we have to close here, we have to incorporate
the data on the w ndow period closure, the sensitivity

of the assays and the doubling tine paraneter to project
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the yield both of m nipool and single donation testing.

And just to briefly summarize, for HV, if we could add
m ni pool testing with sensitivities in the range of
about 500 to 1,000 copies, we would project that we'll
pick up about six HYV infections per year. If we
shifted to single donation testing, we would pick up
around nine, so an increment of an additional to 3 to
3.5 infections. And for HCV -- let's skip this, I'm
sorry.

For HCV, we project that we would pick up
around 54 donations by going -- I'"'msorry, we'd pick up
around 53 donations per year in the U S. whole blood
sector by introducing mnipool testing and single
donation testing would only detect an additional one or
two infections, or 54.

And just a final slide, | recently supplied
these nunbers to Jim AuBuchon who has done a cost
ef fectiveness analysis on the mnipool testing versus
single donation testing and it's kind of interesting
that if we benchmark relative to p24 antigen where we
estimate, Jim has estimted about $1.8 nillion per
quality life year extended, mnipool nucleic acid
testing is actually nore cost effective than antigen

testing. |If we assune about $8 per test to detect both
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viruses in the context of approximately 20 nenber pool s,
we estimate about $1.2 million per quality life year.
Transitioning to single donation testing is still --
i ncreases the cost per quality to about $1.8 mllion,
but it's actually still nore cost effective than p24
antigen testing. So although in sonme original anal yses
one would have predicted, and |I did, that this would
have been a worse endeavor, given the relatively |ow
yield. In fact, in mnipool and single donation nucleic
acid screening actually stacks up pretty conparable to
p24 antigen testing, and in fact, better than sone of

the other recent 1issues such as solvent detergent

pl asma.

"1l stop there. Thank you.

(Appl ause.)

DR. TABOR: Thank you very nmuch, M ke, for
that every interesting talk. The next talk will be

given by Dr. Paul Med in place of Dr. Hewett. He'll
be speaki ng about NAT inplenentation and regulation in
the United States. Dr. Med is the Deputy Director of
the Division of Enmerging and Transfusion Transmtted
Di seases.

DR. MED: Thank you, Ed. My | have the

first slide, please? 1'mgoing to sumrarize for you
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briefly, FDA's role in the regulation of nucleic acid of
NAT for pool plasma and for individual units under |ND
in the United States.

As we've already  heard, it's  well
recogni zed that NAT is currently the npbst sensitive
method for virus detection in the antibody-negative
w ndow period and that inplenentation of NAT could
further reduce the w ndow period for HCV, HV and HBV
resulting in enhanced viral safety of blood and bl ood
products and al so an additional public health benefit in
providing early diagnosis and referral of donors for
medi cal treatnent.

Now this slide says everything takes |onger
t han you expect, even when you expect it to take | onger
t han you expect. Now, you know, this is true for just
about everything today, except for NAT, it seens. It
was, as we heard this norning earlier, fromDr. Tabor,
it was in Septenber of 1994 that FDA held a workshop on
the feasibility of gene-based testing to close the
wi ndow for H'V and at that tinme due to technical and
t hroughput conplexities, NAT in any form seened a | ong
way off. However, a little over three years |ater,
screeni ng of source plasma pools for HCV and H V-1 was

initiated under IND and now barely five years |ater we

SAG CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




42

can say that the licensure of the first NAT nethod may
not be very far off after all.

For NAT, the whole process is backwards.
Normally, clinical trials are done under IND at a
[imted nunber of sites. Then the test is licensed.
Then FDA recommends it for w despread use and the new
test is then inplenented, but even now as we've heard,
NAT as an investigational test is being used prior to
licensure, to screen nearly all blood and plasma in the
United States. This isn't the normal course of
i npl emrentation of a new test.

So how has all of this happened? Well, due
to the conplex and customarily | abor-intensive nature of
NAT, the approach of screening mnipools or small pools
of plasma, rather than single donations was initially
considered to be the nore practical and feasible fornmat
due to the technical state of devel opnent of NAT and the
concept of pool testing during the fractionation process
of plasma for further manufacture.

By 1997, sone countries in Europe had
initiated voluntary screening of pooled donations of
pl asma using the nucl ei c aci d-based test nethod and al so
a directive was issued by the European Union that HCV

RNA testing would be required in Europe for all plasma
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for fractionation by July 1, 1999. And that H V-1
testing of such plasna would be required at sone
unspecified | ater date.

This nove created an inpetus inthe US to
i npl ement such testing for blood and plasma, and this
was made feasible in part by support from the NHLBI
t hrough contracts for devel opi ng such tests here in the
U.S. Screening of source plasma pools for HCV and H V-1
RNA under IND was initiated in early 1998. Pool sizes
currently range from 96 to 1200 donations and at this
tinme virtually all source plasma in the US. is being
screened by pool testing for HCV and greater than 80
percent is being tested for HV-1 RNA by a nucl ei ¢ aci d-
based test.

A significant portion of this testing is
preformed by a central testing | aboratory or a testing
service. Sone manufacturers are also testing for HBY,
as we've heard, although this is much nore limted than
HCV or H'V. A nunber of nmeasures were taken by FDA to
i npl ement nucleic acid testing in the US.  FDA views
m ni pool testing as a formof donor screening and this
position was endorsed by the Blood Products Advisory
Committee at the March 1997 neeti ng. FDA devel oped

gui dance out|lining regul atory appr oaches for
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i npl enenting pool testing and discussed thembriefly at
the Septenber 1997 BPAC neeting. These regqgul atory
approaches address the use of NAT as a commercially
avail able test, as a testing service and as an
i n-house test.

This guidance docunent, "Application of
Current Statutory Authority to Nucleic Acid Testing of
Pool ed Plasma”, was issued on Novenber 26, 1999. FDA
al so devel oped in July of 1998 and published a techni cal
draft guidance for industry on validation of nucleic
acid tests, "Quidance for Industry in the Mnufacture
and Cinical Evaluation of In Vitro Tests to Detect
Nucl eic Acid Sequences of HV-1 and 2." There was a
comment period and, followng the incorporation of
coments, the revised guidance either has been or is
just about to be posted on the CBER website and

publ i shed in the Federal Register.

I n Septenber of 1998, we held a workshop to
di scuss NAT for HCV and other viruses and at a BPAC
nmeeting in March of this year, we discussed the issue of
NAT inplenmentation for whole blood and transfusible
conponents under the IND mechanism At the Septenber
BPAC, we discussed regulation of NAT testing for

Par vovi rus B-19.
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Nati onwi de screening of whol e Dbl ood
donations was initiated under INDin early 1999. Pool
sizes ranged from 16 to 128 units and you'll notice
these are smaller pools than for source plasma. At this
time, over 95 percent of whol e bl ood donations are being
tested for HCV and over 65 percent for HV. [I'll let
sonme of the other presenters give you their up to the
m nute nunbers for positives found and total nunbers
screened later this norning, but it's interesting that
the fal se positive rate has been found to be simlar to
serol ogic tests.

Now this sign here says | ook out ahead and
this sign says look out. So |ook out. NAT, not only

for source plasma, but also for whole blood is here now

Now these next two slides list the
licensure requirenents for test validation from that
t echni cal gui dance docunent that | tal ked about to give
you a sense for the type of studies that are
ongoi ng under IND. The tests should be denonstrated to
be manufactured consistently under GW w th appropriate
qual ity assurance for the kit and kit conponents. The
purity, identity and functional activity of priners

probes and ot her conponents should be determ ned and
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speci fications should be established. Condi ti ons of
speci nen stability should be established. Methods for
collection of specinen, transport, testing, et cetera
shoul d be vali dat ed. And there should be in place a
val i dated nechanismfor identification and retrieval of
positive specinens in a pool as well as for the
identification of the inplicated donor.

I nstrunents used in generating pools to
performthe tests and software used to calculate results
should be appropriately validated. Anal yti cal
specificity will be denonstrated in studies of potential
interfering substances in the assay. The tests should
nmeet the analytic sensitivity requirenent of 100 copies
per mL for the pool and 5,000 copies per nL for the
ori gi nal donati on.

Anal yti cal sensitivity wll al so be
denonstrated by testing of comercially available
seroconversi on panels and |lowtiter panels devel oped by
FDA. The <clinical sensitivity, specificity and
reproducibility of the assays should be established
through clinical and | aboratory studies. Finally, the
tests would be subject to |lot rel ease requirenments for
I i censing.

Now FDA has devel oped panels for HCV RNA
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and HV-1 RNA. At the present tinme, a WHO standard for
HCV RNA is avail able. It's a lyophilized antibody-
positive specinmen froma single donor. The CBER panel
is an anti body-negative speci nen, genotype 1B. One of
t he panel nenbers has been calibrated against the WHO
standard so that one international unit equals four
genone equi val ents per ni. The CBER reference panel
covers the range of 5 to 100,000 copies per nL. The WHO
standard for H V-1 RNA subtype B has been established
and has been defined as 100,000 international units per
m.. There are two CBER panels that are available. One
i s anti body-negative plasm speci nen and the second is
a cultured virus specinen spiked into H V-negative human
pl asma, covering a range of 10 to 250,000 copies per nmni.

The general study design for NAT validation
i nvol ves screeni ng of somewhere in the order of 300, 000
to in sone cases nore than one mllion donations in at
| east 10,000 pools. Blood and plasma centers need | RB
approval for NAT screening of donors. Informed consent
is obtained from donors and they are recruited into
foll owup studies to confirmtheir test results and to
resolve their infection status.

Donors are being foll owed up for six nonths

for HV-1 and HBVY and for 12 nonths for HCV. A
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val i dat ed suppl enental NAT that is of the same or can be
anot her technology is being used to confirmresults and
| ook-back is being carried out for NAT-positive only
results.

A nunber of other issues have Dbeen
identified regarding inplenentation of NAT under | ND.

For exanple, NAT requires several days nore than

conventional antibody tests due to logistics, that is,
testing by centralized | aboratories and ot her technol ogy
limtations. Consequently, certain blood products, for
exanple, platelets and sone red cells, are expected to
be rel eased on the basis of serology during the initial
phase of the studies under IND, that is, Phase 1. This
IS necessary to prevent shortages of those critically
needed bl ood products. This phase, however, which is
expected to be of short duration, will be followed by a
phase where all conponents are rel eased on the basis of
both NAT and serology and this would be in Phase 2.
This should be occurring very soon and we'll be hearing
nore about this later this norning.

Reci pi ent concerns are being managed by
| ocal IRBs of hospitals and transfusion centers. Cost
recovery has been permtted by the FDA under the | ND due

to the high cost of NAT testing and the national scope
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of the studies. Product labeling will be permtted.
FDA recently sent a letter to at | east one of the bl ood
organi zati ons and sone bl ood banks who inquired, saying
that the units can be |labeled as -- and sonething |ike
"screened by an investigational NAT test for HCV whose
performance has not yet been established,” or sonething
to that effect.

However, no enhanced safety clains are
permtted during the study phase. This is going to
all ow a distinction between NAT screened and unscreened
units which will coexist during Phase 1. Oher issues
are that donors are counsel ed on the basis of confirned
investigational test results and deferred until their
clinical status is resol ved.

| already nentioned | ook-back. This would
be consistent with existing guidance and would be for a
period of three nonths for NAT-only positives. O her
i ssues that are anticipated in the future are NAT for
ot her viruses, for exanple HBV as we've heard and Parvo
B-19 and the increasing push towards single unit testing
by NAT. Also, we've had a dialogue with various
sponsors regarding potential replacenent of existing
tests such as the H V-1 p24 antigen assay. This |ast

issue was actually discussed at the Blood Products
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Advi sory Committee neeting in March of this year.

So in summary, NAT for HCV, HV and HBV has
been inplenented under IND for both whole blood and
source plasma. More than 90 percent of whol e bl ood and
nearly all source plasma are being screened by a NAT
met hod for HCV and HI V.

There are several inplenentation issues
relating to the donor, the recipient and product
managenent and the nove toward universal release of
products for transfusion based on NAT. These i ssues
need to be addressed in the clinical trials that are
done and hopefully they'll be discussed at | ength during

t he workshop t oday.

So | think I'll stop there and thank you
very nmnuch.

(Appl ause.)

DR. TABOR Thank you, Paul, for those
excel l ent remarks. The next speaker is Dr. M chael
Chudy. Dr. Chudy wll be speaking on NAT

i npl enentation, regulation in Europe. Dr. Chudy is from
the Department of Virology, Paul-Ehrlich Institut in
Langen, Cer many.

DR CHUDY: M. Chairman, |adies and

gentlenen, first, thank you for this invitation to this
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meeting. My | have the first -- yes.

However, even in the period after
introduction of virus inactivation steps into the
manuf acturing  process, sone  epi sodes of Vi rus
transm ssion have been occurred, so several ongoing
efforts to inprove the safety of plasma products. But
inmy view, not only plasma derivatives, also all sero-
conponent s because until now no virus inactivation steps
are inpl enent ed.

There's a devel opnent of sensitive nethods
for the detection of viral genones, the question arose
as to the application of NAT could contribute to a
further increase in the virus safety.

Now the events in Gernany, you see there's
a CGerman bl ood bank in Hagen, one of the greatest bl ood
banks in Europe with over one mllion donations per
year. They have inplenented pilot studies, in general,
in 1996, screening and anti-screening of all blood
donations for HCV, HBV and H V. In consequence, the
Paul -Ehrlich Institut initiated a phased plant
pr ocedure. This is the first step of exchange of
information. And you see the next step was proposals
with witten comments by the manufacturers and then in

Septenber a hearing in Paris and later cones the
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conclusion of HCV NAT inplenentation for the | abel
concentrates, erythrocytes and platelets and | ater now
for the quarantined pl asma.

What was the reason of this decision? |
can do it very quickly because we have al so heard in the
first talk today, we have performed in our Institut
studies with seroconversion panels and that is ny
present review of the definition of seroconversion
panel s. Regarding to HBV, you can see that not al
available panels in ny view are relevant to this
investigation. | think fromnearly 40 panels, only 14
were rel evant.

And you can see and M chael Busch also
mentioned this in these figures that NAT can reduce the
wi ndow period is not clear over three weeks and you find
inthis period very lowtiters of survivals. The other
situation is for HCV, summarizing for several panels and
you see the reduced w ndow peri ods of over 50 days and
a second thing is that we have found very high titer in
this period, so when we define the detection |imts of
the tests regardi ng single donation of 5, 000 units per
m., you can see that all donations, positive donations
can be detect ed.

The next slide sunmarizes -- you'll see
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that also the detection limt for the tests, nowis a
commercial test. You know that Anplicor is a detection
and made the final copies. The incidents that are al so
pilots that reach fromover three mllion donations in
Cer many.

Now t he events in Europe. First, in 1994
the inplenmentation for HCV NAT for plasma pools. Later,
it conmes for sone other inmunogl obulins. Such
i mmunogl obul ins would not have in their manufacturing
process an activation step for viruses and now the
regul ation for all plasnma pools since July this year.

You see that this paper is an addendum to
t he regul ati on of nmedi ci nal products derived from human
plasma. | will go in detail to this regulation. You
see the tinme scale and you can see that from the
begi nning, from the discussion in the biotech working
party until the date for comng into operation that took
nearly two years.

What are the contents? The first part are
i ntroduction of comments so it's clear the inpact of the
NAT for virus safety and there is a potential to reduce
the virus load and now | think the NAT has reached a
stage that it allows to go and test for plasma pools.

The first recommendation was at the tine
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that from July 1st of this year batch release only
pl atelets derived from plasna pools tested and found
nonreactive for HCV by NAT and there's also a regul ation
for plasma- derived -- plasma products wused as
exci pients that neans an exanple album n as a product
fromthe fractionation of plasma and then albumn is an
additive to a reconbinant Factor VIII and then the
reconbi nant Factor VIII for wus also, wunder this
regul ati on and so the next recommendation was pretesting
of m ni pool s.

The next three points, regulation for such
bat ches of products released before July and the next
point was evaluation and approval of the test
met hodol ogy and validation data by the conpetent
authorities and the definition of the level of the NAT
at least 100 units per nL for the production pool.

| just show this to direct your attention
to three points regarding blood donation center
regul ation and regul ation for plasm derivatives. You
can see we have no virus inactivation step for the |evel
conponents, but we have an inactivation step per
regulation for these products. A very inportant
gquestion is the tinme available for the tests. You know

the platelets have a very short shelf life and so it's
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very limted to performthe NAT and there are no tine-
limted principles to test plasma pools for production
of plasma derivatives.

You see also the regulation for blood
donation center. They're referred to single donations
al | ow | ook-back evaluation. W have regulated only the
| evel of production pools, but if pretesting of
m ni pools is recommended, al so | ook-back is possible.

So to summarize, now avail able, reference
preparation of HCV calibrated in units, | think John
Sal danha will go in detail later, you see the gold
standard and sone other national standards and also a
standard fromthe EDQVM this is the |ast one, prepared

and provided for the European manufacturer. The

Paul - Erhlich Institut has also perfornmed an all-
national standard. In ny view, it was a comm tnent for
the bl ood donation center for -- prerequisite for the

i npl enmentati on of the NAT test.

Okay, until now there are no specific NAT
gui del i nes avail able. The background was -- or the two
gui delines for analytical procedures and we see that HV
NAT is a limt test and for validation these features
are recovered, specifically sensitivity, robustness and

al so quality assurance. | will not go in detail, but I
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will show you now the recomendations, our own
recommendations for blood donation center for the
validation and | ater the European OMCL network has al so
prepared a paper, "Quidelines for Validation of NAT
Positive Detection of HCV RNA Pl asma Pool s" and | have
|isted here the European Pharnmacopoei a nonograph. There
is witten a special point to recommendation of
i npl ementation of an internal control for HCV entity.
That is a very inportant thing in nmy view

Now, very briefly, some results of the
i npl emrentation in Germany, that was a frame, you know
that, and you see here that all the docunents have the
prove by our institute, that was a | ot of work, but was
the situation? Nearly a hundred bl ood donation centers
for each validates to conmence to our institutes and you
see that sone bl ood donation centers have perforned nore
t han one procedure.

Seventy-one centers performthe NAT on site
and 25 have external test |aboratories. These test
| aboratories can be divided in external diagnostic |abs,
seven, and in six blood donation centers wth an
additional testing capacity for other sanples, and
there's a great knowhowin this field.

Sone points to the use nethods, you see
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nost of them 66, use the commercial test, the COBAS
Amplicor. Eight use the nodified COBAS Anplicor. That
means that they replace the extraction procedure of the
kit by another and only ten perform in-house nethods
i ke Tag Man, Light Cycler and others.

You can see the link between nethods and
pool size. W have Anplicor and nodified Anplicor, Tax
Man, and Light Cycler, and other, and in this we have
the pool size and the red is the m ni num pool size, from
single donation testing up to ten pools, and then 20 in
blue and 30, 40 is the yellow, up to 48. And the green
one i s the maxi mum possi bl e pool size of 96 and you can
see that with Anplicor nost of them performsingle unit
testing or pool naximum of ten donations. And this
nmodi fied Anplicor, it is possible to increase the pool
size from 48 to 96. Only one uses the Light Cycler,
it's an inportant surprise for ne and sone al so tested
with Tax Man; it spans all the pool sizes.

Ckay, that is ny last slide. That's now
the situation for the regulation in Europe. HCV
mandatory is clear is the regulation for the plasnm
products. W have in Germany the regulation also from
April of this year in Switzerland and Austria and in the

near future in the Netherlands. There is an HBV and an
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H'V testing as a self-comm tnent procedure and the nost

manuf acturers of plasna derivatives and also in our

great blood banks in Gernmany. For HV, there is a
special situation, | think. 1It's nore interesting for
manuf acturers as plasma derivatives. There's an

activation step of soil and detergent and now cones into
debate Parvo B19 testing. |It's under investigation. In
t he begi nning of Cctober this year, the first hearing in
a biotech working party where all manufacturers give
their future ideas in this field. And routinely al
great manufacturers inplemented B19 testing for high-
titer donations. The other viruses are not so
interesting, | think, because there is a question if
they' re transfusion preval ent viruses.

Thank you for your attention.

(Appl ause.)

DR TABOR  Thank you very nuch, Dr. Chudy,
a very nice talk. The next speaker is Dr. Masaharu
Nakaj i ma. Dr. Nakajima is Director of t he
Phar maceutical and Medical Safety Bureau in the Mnistry
of Health in Tokyo. Dr. Nakajima wll be speaking on
NAT inpl enentation and its regulation in Japan.

Dr. Nakajim

DR, NAKAJI MA: Thank you, Chairperson,
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| adi es and gentlenmen. M/ nanme is Masaharu Nakajima from
Japanese Mnistry of Health and Wl fare. | am very
honored to be invited here to have the opportunity to
speak about our Japanese experi ence on NAT
i npl ementation for blood products.

First, 1 wuld like to introduce the
outline of our blood program Japan has a popul ati on of
125 mllion and blood donation was done 6.1 mllion
times |ast year. The donations were totally non-

remunerated and the blood collection was done by the

Japan Red Cross, JRC al one. Donati ons consisted of
about 25 percent of pheresis, 44 percent, 400 mlliliter
of whole blood and 31 percent 200 milliliter whole

bl ood. Plasnma products,

self-sufficiency rates are 26 percent for al bumn and 60
percent for globulin. Mst of inport is fromthe United
States, | think contributing sonmewhat to U. S.-Japan
trade bal ance.

(Laughter.)

As in other countries, our blood programis
very unique, difficult and sensitive, including noral
i ssues in Japan and we are discussing a new framework of
bl ood programto include self-sufficiency and safety.

Next . The Japanese regul atory schene on
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bl ood products is mainly conposed of the Blood Law and
Phar maceutical Affairs Law. The Bl ood Law regul ates
bl ood donation conditions such as donor health and
facility requirenents and give Ilicense to blood
collecting organizations. The safety 1issues are
regul ated basically by the Pharmaceutical Affairs Law.
The main body to discuss the issue is Center of
Phar maceutical Affairs Council and m ni mumrequirenents
of biological and blood products dictates necessary
tests for manufacturing procedures.

A good manufacturing practice, GW, 1is
required as usual and a virus validation guideline is
made to apply to evaluate virus inactivation and the
renmoval procedures.

M ni mum r equi renent of bi ol ogi cal and bl ood
products and viral validation guidelines are applied to
products delivered in Japan regardless of its original
country. Therefore, products not satisfying the
requi renents cannot be inported nor used in Japan.

QG her requirenents may arise according to
the situation as adm nistrative guidance which is not
legally conmpulsive, but the strength of requirenment
depends on the conditions of the cases. A rapid

devel opnent of technology and the diversity of its
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i nfluence requires these kinds of neasures.

The next shows the history of introduction
of screening tests in Japan. After the introduction of
these screening tests, post-transfusion infection
decreased step by step, especially after t he
i ntroduction of HBC anti body and HBS anti body tests in
1989. Ful m nant hepatitis caused by HBV-positive
transfusi on has not been reported. HCV antibody tests
decreased post-transfusion hepatitis very much.

Al so, although H V-2 antibody tests were
introduced in 1994, there has been no case of H V-2
reported in Japan and this year, the NAT for three
viruses were introduced and w ndow periods shortened
substantially. But it was very sad that very recently,
just before the inplenentation of NAT, two cases of HV
infection through transfusion occurred which was our
wi ndow peri od donati on.

Next . Recent history surrounding NAT
begi ns donation sanple storage since Septenber 1996
whi ch enabl ed confirmation at | ook back in our huge deep
freezers built in northern part of Japan to keep frozen
sanples for ten years. JRC began plasma pool testing of
source plasma for fractionation in Novenber 1997 for

three viruses, nanely HV, HBV and HCV. And techniques
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in the system were devel oped, inproved and stabilized.

Qur source plasnma in plasnma for transfusion
are collected from the volunteer donors in the sane
bl ood centers and sone for transfusion are used for
source plasma |ater. Central Pharmaceutical Affairs
Council decided the policy to inplenment three NATs for
bl ood products including transfusion products in Qctober
1998.

Then finally, three NATs were inplenented
to transfusion products except platelets conponent
because of the short shelf life of 72 hours in Japan.

As a trial in July 1999 and all donations had begun to
be screened in October 1999.

Next. There are two NAT centers of JRC
One is in Tokyo and the other is in Hokkaido which is a
northern island of Japan. The sanples are gathered and
transported to those NAT centers according to the area
of donated centers, blood centers. One nore center is
being built in the near future. The NAT systemextracts
and detects three viruses including both HBV DNA and HCV
and HV RNA at the sane tinme using a so-called multiplex
reagent systemat the present situation.

Fi ve hundred serol ogically screened sanpl es

are pulled and tested. |If it turns out to be positive,
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which neans that one or sonme of the three viruses
detected, then related sanples are stopped delivering
imedi ately and the virus and the original sanple is
pur sued.

Serol ogically screened sanples are used to
avoid cross contam nation by high titer sanples. The
pool size will be reduced in the near future. The NAT
centers can test to 20,000 to 30,000 sanples per day.

The sensitivity of the test is |ess than 100 copies or
international units per nL and 50,000 per nL at 500
pool. Most of the genotypes |listed here are covered by
this system

Next . Japan is conposed of four main
islands and many small islands including OCkinawa.
Sanples are transported twice a day from bl ood centers
to two NAT centers by trucks on the ground and aircraft.

The third NAT center will be located in the western
part of Japan.

Next. Until now, serological w ndow cases
are detected by the NAT. Among the source plasnma
sanples of nore than five mllion nost frequent was the
HBV, 1 in 72,000. The dom nant genotype was C, 78
percent; and B, 12 percent in contrast to Type A and D

dom nant in western countries; and five nutati ons were
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found. The close relationship between pre-cor nutation
to stop E antigen production and found hepatitis was
observed i n Japan.

The frequency of HCV was 1 in 535,000. The
dom nant genotype was 1B, 70 percent; and Type 1A, which
IS conmmon in western countries, was very rare. The
frequency of HV was 1 in 2,631, 000. Whol e donation
screening was done on 1.2 mllion sanples up to now and
HBvV, 8; HCV, 3; and HV, none were detected. It is said
that as high as seven percent of the popul ation are HBV
carriers and half of 300 mllion world-w de HBV carriers
are in Asia. In Japan also, it is estimted that 1.4
mllion are HBV carriers and 17 percent of deaths by
hepatoma is fromhepatitis B. Therefore, we consider it
i's necessary to include HBV in Japanese NAT system

Next . As a conclusion, the next step of
NAT we consider would be, first, quality assurance and
quality inprovenent; and second, reduce the tine
necessary for testing including logistics; and third,
al t hough accurate estimation of cost is not cal cul ated
yet, to nmake the test nore cost effective; and fourth,
a single donation testing and automated system and
fifth, to cope with energi ng pat hogens and how far and

to what extent.
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The evaluation of NAT still needs carefu
consi deration, such as the rel ationship between NAT data
and infectivity, but the results obtained so far and
theoretically NAT is very promsing to play a role as a
fundanmental test of pheresis in an attenpt toward the
goal of totally safe blood products. Thank you for
l'istening.

(Appl ause.)

DR, TABOR Thank you very nuch, Dr.
Nakajima, for a very clear and interesting talk.

|'"d now | i ke to introduce Dr. John Sal danha
who is well known to all of you because of his
| eadership in devel opi ng standards for RNA detection for
t hese viruses. Dr. Saldanha is from the Division of
Virology at the NIBSC in Potters Bar, just outside
London.

DR, SALDANHA: Thank you, M. Chairnman.
I'd like to thank the organizers for inviting me to
speak today, and | hope in ny talk 1'mgoing to give you
a brief introduction to standardization of NAT assays
and the quality assurance of these assays. Now we've
heard from previ ous speakers about the inplenentation of
NAT, and what |I'm going to show in this talk is that

this has only been possi bl e because of the establishnent
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of working reagents and international standards.

May | have the next one, please. Wy do we
need to standardi ze these assays? | think you're al
famliar with the fact that NAT assays are very
sensitive, and the sensitivity can vary from | aboratory
to | aboratory. W were also concerned as a contro
| aboratory that there would be discrepant results
bet ween manufacturers of bl ood products and the control
authorities which could lead to problems with the
rel ease of the final products. So these really were the
early discussions we had.

And before, as you realized, before you can
routinely introduce NAT, you need to have sone sort of
st andar di zati on of these assays.

Next one, please. And how do we go about
standardi zi ng assays? | think the first thing to do is
to use the calibrated reference reagent which is also
known as the run control to insure reproducibility from
run to run and to establish an internationally accepted
standard, and these are normally WHO international
st andar ds.

Now at NI BSC, the way we devel op worKking
reagents is to first of all start a collaborative study

which involves manufacturers control aut horities'
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i ndependent | abs; and based on the results of these
studies, we prepare a working reagent and the working
reagent is at a dilution that can be easily picked up by
the majority of labs. W then evaluate the reagent by
sending it out to | aboratories and getting results back
on a nonthly basis, and then finally nove to the stage
of devel opi ng an international standard.

Next one. Here 1've listed some of the
col | aborative studies we've done at NIBSC, starting in
1990 with a study done by Janet Butman to | ook at the
variation and sensitivity of assays to detect H V DNA,
ending with the bottom which are the three studies to
establish the international standards for HCV, HBV and
H V.

Next one. On this slide I list sonme of the
reagents that are avail able. W have working reagents
for nost of the comonly | ooked at viruses which is C
H VvV B19 and we al so have a nultiplex reagent which has
four of the viruses. In fact, we now have an agent
whi ch has hepatitis Binit as well. And there are two
wor ki ng reagents for H'V RNA and a working reagent for
HBV, and I'd |ike to point out that there is a |eaflet
outside by the registration desk which lists these

reagents and for those of you who are interested in
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informati on on ordering them

May | have the next one? And | think as a
previ ous speaker ment i oned, we now have VHO
i nternational standards. The reasons for establishing
international standards, | think are quite clear. At
the nonment we have several working reagents which are
either calibrated in genonme equivalents, and in the
US A | think you re very fond of copies per nL, and
sone people talk about PCL detectable units per ml.
And it's very difficult if you try and conpare results
fromdifferent | aboratories to find sone sort of common
gr ound. What the WHO does is to establish an
international standard which is calibrated in a comonly
accepted unit, and this is a very arbitrary unit called
the international unit, and then the next step is to
calibrate all the existing working reagents agai nst the
i nternational standard.

Next one. At present we have three
international standards that have been established. The
first standard was the hepatitis C virus international
standard which as was nentioned previously is a
| yophilized preparation off of the genotype 1A isolate
and each vial contains 50,000 international units. This

is defined. This standard was established in 1997. 1In
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Cctober this year there were two further standards
established: the hepatitis B international standard
which is a genotype A subtype adw and this standard
contains one mllion international units per vial. And
finally, the HV-1 international standard which is based
on a CBER material which is a positive donation diluted
in defibrinated plasma and |yophilized. In this
standard, each vial contains 100,000 international
units. So at present we have three internationa
standards that have been established and we're planni ng
to establish the standard for Parvovirus B19 in the near
future.

Next one. Ckay, and | think M chael Chudy
showed this. Having established the standard for
hepatitis C virus RNA, we then calibrated sonme of the
commonl y avai | abl e wor ki ng reagents agai nst the standard
and this table shows the calibration and international
units of the standard such as the
Paul - Ehrlich, the NIBSC standard, the CLB Pelispy, the
standard fromthe Institute Superior di Sanita in Rone
and the CBER Panel No. 1 which is part of the panel that
May Nguyen has established. And on the right hand
columm you can see the calibration of internationa

units. So it's now possible if a |aboratory uses any of
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t hese working reagents to directly conpare the results
with a | aboratory using one of the other reagents. So
| think you can see the value of calibrating everything
in a conmon unit.

One of the things that is confusing is the
correlation between the international unit and genone
equi val ence. And the international standard has been
assigned a titer to 10° international units per nL and
this is not dependent on the sensitivity of the assay.

It's defined as having sone international units.

In contrast, when |aboratories quantitate
sanples in genone equival ence or copies per nL, the
figure they end up wth is very dependent on the
sensitivity of the assay. So what this nmeans is that
the rati o of genone equival ence per nL to internationa
units will vary depending on the sensitivity of the
assay. And | haven't got the slide here, but | have
data which shows that it can vary anything from one
international unit being equivalent to three genone
equi val ence right up to eight genone equival ence. And
| think the only accurate way of trying to decide this
is to run a sanple in parallel with the internationa
standard and get a direct correlation in U

May | have the next one, please? Ckay,
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"1l switch slightly and tal k about the quality contro

of NAT assays. M chael Chudy talked about the
val i dation of NAT assays, and | won't go into this, and
as Mchael sort of said, there are guidelines fromthe
Eur opean Phar macopoei a that pertain to the validation of
NAT assays. Another way to insure the quality of the
NAT assay is to use a calibrated working reagent or a
run control in every assay run. And finally,
participation in proficiency studies is to be
r ecomended.

Next one. One of the things we do -- we
established a working reagent for hepatitis C virus RNA
back in 1994, and this sanple was sent out to different
| abs, and we recommended testing the sanple neat, 1 in
10, and 1 in 100 dilution. The sanple contains roughly
4,000 genone equival ence per nL which by calibration
against the international standard is just 700
international units per niL. And | aboratories return
results to NIBSC every nonth. W anal yze the results,
and send out a report on a yearly basis.

And | think in the next slide I'll show you
sonme results which give you an idea of what happens.
Now t hese bubbl e plots represent the nunber of positive

assays over a time period, and you can see that
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| aboratories can either pick all of themup as in A or
fail to pick any of the sanples up as in D. | think
this illustrates the use of using a working reagent. 1In
fact, in laboratory B the assay inproved over tinme by
changi ng the extraction net hod.

Next one. Finally, this is the result of a
recent proficiency study that we run in the UK wth
five laboratories, and we had a dilution panel of
genotype 1 and a genotype 3 sanple, and you can see that
nost | aboratories were able to pick up between 20 to 50
international units per nL in this proficiency panel

This was a blind panel that was sent five labs. And
we're hoping to send out simlar panels twice a year to
| abs for the proficiency.

Next slide. This slide briefly shows the
di stribution of the working reagents. W started off
with HCV and we reached a peak of the distribution in
1998, and that's dropped a bit this year because people
have calibrated their own in-house working reagents
agai nst the international standards, so they don't need
to use a comercial reagent. W have reagents to B19
and the use of that is increasing which | think shows
the interest in this virus. HAV is pretty slow at the

monment and we have just started sending out sanples for
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HBV.

Next one. And on this slide it shows
distribution of hepatitis C working international
standard and the B. And you can see that the use of the
i nternational standard has increased as people calibrate
the assays in international units.

And finally, I'Il talk a little bit about
the introduction of NAT testing and sone of this has
been covered by M chael Chudy. One of the origina
reports in 1994 you're all famliar with was on the
transm ssi on of hepatitis C by i ntravenous
i mmunogl obulins and the introduction of testing steps,
and followng this CPMP urged marketing authorization
hol ders to devel op and validate simlar assays. My |
have the next one?

And again, there were recommendati ons on
i ntramuscul ar i mmunogl obulin testing in 1995 and
recomendati ons by the CPMP but no final date set.

May | have the next one? And this is a
slide that Mchael showed and this is really the
di scussion in the biotechnology working party on the
i ntroduction of nucleic acid testing. And | wanted to
show you this to try and illustrate how the biotech

working party arrived at the figure of 100 international
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units per nL for the tests.

| think we mght skip. So again, sonme of
the things that were discussed in the biotechnol ogy
wor king party back in May 1997 were the problenms with
using assays of different sensitivities which |'ve
tal ked about, the level of control that should be used,
and the EAPPI and EPFA proposed a detection |imt of
1,000 genone equivalence per ni, while the control
authorities wanted to have nore |ike 400 genone
equi valents per nL which was equivalent to 1 in 10
di lution of the working reagent.

And this data was based on sone of the data
we got back from |aboratories who could pick up 400
genone equi val ence in all assays, and these were several
manuf acturers and sone control authorities. So the
reason for setting the limt at 400 was based on hard
data that we had coll ected over several years.

Next one. And on the 20th of February 1998
with the establishnent of the international standard
whi ch was established in Cctober 1997, we then said that
the level could be set at 100 international units per niL
whi ch was equi val ent to 400 genone equivalents or a 1 in
10 dilution of the NI BSC standard.

Next one. And what was decided was that
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the run control should be positive in every assay run,
and the level at which it was set was critical. |If the
level was too high, then laboratories wth |ess
sensitive assays could pass batches of blood products
which would fail in other |laboratories and this was a
concern. And conversely if the |level was set too | ow
this would result in the majority of assays failing and
having to be repeated. So it was quite critical at
whi ch | evel the standard was set.

Next one. And to show that it was -- that
100 international units per nL was achi evabl e, we shared
sone data that was collected during the collaborative
study to establish the international standard, and you
can see that nost of the | aboratories could pick up | ess
than 100 international units per nL in 95 percent of the
assays. That was 95 percent detection limt.

Next one. And so based on all this data
and after all this discussion, the CPMP said that from
the first of July batches would have to be tested for
HCV, and the imt would be 100 international units per
m. so this |imt was based on hard data rather than
pl ucked out of the air.

Could I go to the last one, please? So |

think what | want to conclude with is that it was very
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inportant to set up international standards and working
reagents which were calibrated before we could think
about introducing routine testing of NAT. And 111
finish up by doing sone advertisenents, | think. The
next N BSC/ EPFA wor kshop which is going to be on My
10th and 11th next year is going to be held in Mdrid,
in Spain, and it's sponsored by the Spani sh Medi ci nes
Agency and that would be followed on the 12th by the

SO0GAT wor kshop which is a WHO workshop on the 12th of

May.

Thank you very nuch.

(Appl ause.)

DR, TABOR Thank you very nuch, Dr.
Sal danha. | enjoyed your talk.

W will now take a break which I think is
listed on the agenda as too short. | think we ought to

have at |east 20 m nutes because of the possibility of
I ines where you get coffee. You can get coffee in any
of three places. There's a cafeteria on the floor bel ow
this which you reach by going left after you go out the
doors and down a stairwell. There is another cafeteria
that you reach by going straight back after you |eave
these doors, as far as you can go and then ask

directions. It's on the second floor. And there's al so
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a Starbucks Coffee stand that you woul d pass on your way
goi ng straight back fromthese doors. So we'll start
again in 20 mnutes. Thank you.

(Wher eupon, the neeting went off the

record at 9:53 a.m and went back on the
record at 10:17 a.m)

DR. TABOR: For anyone who is just outside
t he doors, could you pass the word that we're about to
begi n?

W' re begi nni ng approximately or nearly 20
m nutes after the scheduled tine to begin. And because
of that the second session of the nmorning will run 20
m nutes |ater than schedul ed.

The next session is about the industry's
experience with NAT screening of donors to date, and
it's divided into two parts. The first is primrily
related to screening source plasma, plasma for further
manuf acturing derivatives, and the second part dealing
wi th bl ood bank screening which, of course, involves
both whole blood and its conmponents and the resultant
recovered pl asna.

The noderators of these two sessions are
Dr. Andrew Dayton who is in the Laboratory of Mol ecul ar

Virology at CBER and Dr. Robin Biswas who is in the
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Division of Energing and Transfusion Transmtted
Di seases in CBER The noderators of this session wl|
introduce the speakers and because of the tine
limtations, | want to remind the speakers to try to
[imt their talks to eight or nine mnutes, if at all
possi bl e. The two portions of this session wll be
followed by a short discussion period, and | realize
that it's a short discussion period, so that if there's
interest in further discussion, we can continue the
di scussion after |unch.

"1l turn over the mcrophone to Drs.
Bi swas and Dayt on.

DR. DAYTON. Ckay. Well | think everybody
seens to have largely returned to their seats. Why
don't we just get started. Let nme remnd you again that
we have about ten mnutes per speaker so if each speaker
woul d ai mfor about eight or nine mnutes, we could stay
on schedul e.

In the first section on Plasma for Further
Manuf acturing, the first speaker is Andrew Conrad from
NG .

DR. CONRAD: All right. 1'mgoing to sort
of set the table for ny colleagues from Al pha and

Baxter, and we're going to describe sone of the
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col l aborative studies that we've performed. W actually
began doing testing under IND in June of 1997. | just
wanted to get that out.

Wat we're going to do is |I'm going to
expl ain the nethodology and a little bit of data and | et
my coll eagues describe the findings of these |arge
clinical trials that we conducted under | ND

Basically, our concept was that source
pl asma donations are currently tested, were currently
tested for a variety of serologic and antigen tests.
The antigen and anti body testing nethodol ogies failed to
detect what we called the w ndow period donors. So
because the w ndow period donations were not always
renoved, and have the potential to derive, | nean, to
transmt HBY, HCV and HV that we could find,
i mpl ementing NAT testing would bring an additional |evel
of safety.

So what we wanted to do was denonstrate the
ef fectiveness of using the source plasma screening with
NAT testing in a pooled format. The pool, we feel, is
an inportant advance in that it makes |ogistics nuch
nmore sinple and | think as you'll see later that we
cannot take pooled testing to new levels in the future.

Basically, this is the system that we use
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at National Cenetics in collaboration again wth now
Al pha, Baxter, Bayer and others. W use a system a
robotic pooling device called the TECAN and we nmake
t hese sort of conplex pools. Wat we do is we lay 512,
up to 512, sanples on the deck of the TECAN. Now it's
inportant to note that 512 is just 8 by 8 by 8, but you
can do any symmetrical nunber. You can do 7 by 7 by 7,
6 by 6 by 6, and use this algorithm to make snmall er
pools. It's inportant to know that because if you want

to dial in better sensitivity, you can use smaller

pool s. But later, you'll see |I'm going to advocate
another way to get better sensitivity. So what
basically happens is the sanples -- ny |aser pointer
sort of got a weird point on it -- the sanples are

pl aced on the deck in eight groups of 64. Each of these
groups are then placed into what we call rows, colums
and |l ayers. These are primary pools. The rows, columm
and | ayers are then taken and placed into a nmaster pool.
If the master pool is found to be negative, then you
can assune that all its nenbers are negative, well
bel ow cutoff. If it's positive, by testing the row,
| ayer, and colum, you can arrive at the single positive
donation. In this case, you can see that Z3, Y3 and X1

was positive and that results in an intersection here
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and a single positive donation identified.

Sonebody is chain saw ng sonet hi ng.

(Laughter.)

So basically that's the algorithm that
we've enployed for these clinical trials. What ' s
inportant is the bigger the pool, the higher the
sensitivity of the assay has to be so what we have --
the sensitivity of the assay in our FDA subm ssions for
H'V was a nean detection of 1.4 copy per nL and a 95
percent detection of five copies per nL and this is
using the UtraQual 2000 which is based on a 2 niL for
reacti on assay.

For hepatitis C, here are the nunbers.
We've got 1 international unit; six international units
and this is based on a 1 nL assay. Wy | keep telling
you how many nis we prep fromthe master pool is going
to be inportant, and it's going to becone very inportant
in a mnute, and you'll see why. For HBV which is now
under IND, we're testing under IND, it's about five
copies with a nean detection. The 95 percent at the
time | made the slide wasn't done, but now | checked al
the forms and it's around ten copies for 95 percent
det ecti on.

What's inportant about this is earlier |
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said that as you tool down -- this is an 8 by 8 by 8.

This is a 7 by 7 by 7, 6 by 6 by 6 and so on pool --
you can see that the sensitivity on the per reaction
basis drops mathematically. This is a person with HCV
and their virema is so high with HCV it doesn't really
matter. But what | canme to the revelation about
recently was that instead of making the pool smaller,
what | should do is test nore of the pool because if |
tested 10 nLs or 5 nLs | could get all of the efficiency
of pooling and still have to do one test. So really
what we're going to nove forward in the future is in
order to increase the sensitivity, instead of naking the
pool snaller which nmakes the costs higher and nakes the
efficiency less, but what we should do is test the whole
pool. So our focus is going to shift from pool sizes to
t he amount of pool we prep, and | think that's going to
be the fundanental change that we performin the next
few nonths as we add new and better technol ogies on. If
we can prep nore, we can make pooling nore and nore
sensitive and eventually you'll have nunbers of 0.1
virion per nL because you're testing 10 nlLs or nore. |
think that's going to be an inportant fundanental
change.

Like | said, there's econom c reasons and
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there's practical reasons before this because the cost
of pooling at 512 with a frequency of, say, 1 in 100, 000
is about 41 or 47 cents per donation, so economcally,
this can nmake trenendous anmounts of sense and if we can
get the pool sensitivity down by testing nore of it, it
beconmes a safe and econom ¢ nmechani smfor intervening.

Basi cal |y, our nethodol ogy, just a brief
summary of how it works, is we do everything in
duplicate because we think that redundancy is the best
formof quality control. So for every virus we do two
separate priner sets. W use John Saldanha's multipl ex
control as well as the other standards. Al the sanples
are first checked for virus and then they're checked for
the presence of an internal control. This is just an
exanple. Here's a positive sanple on both, a negative
sanpl e and what's inportant about a negative sanple is
that the internal control has to show So this is al
done on an automated Southern Blotting machine with a
conputer scan and that's basically what the data | ooks
like. Here are the positive controls and they're done
in quadruplicate. One is a WHO standard diluted. One
is our own working control.

And then just a brief discussion setting

the table again for ny associ ates. In the INDs that
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we' ve perforned, we've found only four positive donors
out of about 100,000 donors for HV. We found 32
positive donors out of 100,000 donors for HCV. And we
found 11 positive donors out of 43,000 for HBV. And |
wanted to nmention sonethi ng about HBV because we won't
tal k about that as nuch in the future. O the HBV
people we found, nowit's up to 17, 14 of themwere S
antigen negative but cor antibody positive. That's
because the plasma industry doesn't test for «cor
anti body. They test for S antigen. O the three other
peopl e that we found that were cor antibody positive and
viremc, but not S antigen positive, the highest |evel
of virema was 43,000 and | know M ke Busch quoted ny
own slide wth Sue, but now we think that we have found
one guy who is a little bit higher, up to 43,000 with no
S antigen. The | owest person had 500 copi es.

So these are the preval ence rates that we
so far detected under these three | NDs. For the
specifics on these data | will nowturn it over to Don
Baker and Charl es Hel debrant.

DR. DAYTON: So the next speaker is Don

Baker from Baxter.

DR. BAKER Well, the wonders of nodern
technology. |If | could have ny first slide, please?
SAG CORP.
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Fant asti c.

Dr. Med indicated that the genera
experience is that everything takes |onger and costs
more, | think | would certainly say that for PCR
testing, contrary to that indication, our experience has
been that while it may have taken |longer, it actually
probably costs less than we initially anticipated to
i ntroduce this technol ogy.

The experience |I'm going to talk about
today covers approximately 22 nonths of testing. I n
that period we took, tested approximately 2.6 mllion
donat i ons. Now this is not an unscreened popul ation
obviously. These are individuals who have passed our
nor mal donor questionnaires, have been excluded for al
the risk factors that are exam ned. They are also
seronegative, so all these individuals have been tested
for HV, HCV, HBV. Fromthat, we constructed a little
over 5,000 master pools, and those of you who can do the
mat h qui ckly, 5,000 tinmes 512 cones out to approxi mately
2.5 mllion and change.

O these, the donation disposition, in
other words, the tinme fromthe donor appearing at our
collection center to the disposition of the plasma unit

is showm in this slide. In 1998 that was averaging
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approximately 50 days. Now as you know, the source
pl asma i ndustry uses a 60-day inventory hold, so we were
getting the results back on average within that 60-day
period and in fact, we were not rel easing any donations
until we had our PCR tests.

In 1999, that average had dropped to, year
to date, is 36 days and we're projecting that in 2000,
the average will be 25 days. Now clearly if you're a
bl ood banker those figures don't |ook particularly good;
however, for those of us in the source plasnma industry
this is fine because it is well within our hold period.

For HCV, of those 5,000 odd pools, we had
330 pools which initially tested positive. Fromthose
in retest, when we broke them down as Andy indicated, we
only found four in which there was a false positive
which is quite an acceptable rate of false positivity.

This resulted in us being able to exclude
126 individual s who woul d have otherwi se contributed to
the pool. So fromthe perspective of a manufacturer
what this nmeans is roughly five individuals a nonth
five to six individuals a nonth, we're excluding who
woul d have otherwi se contributed donations to our
manuf acturi ng pool s. So this certainly a worthwhile

test.
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In addition, to the extent that HCV is a
potential surrogate marker for other bl ood-borne
pat hogens or for risk behaviors that one woul dn't want
to see in a donor population, certainly the inpact of
this test is magnified and we're quite happy with the
HCV testing.

H'V, on the other hand, is less dramatic in
terns of its inpact. Again fromthe 5, 000 odd pools, we
found 21 that were initially positive. The reason,
obviously, for the nmuch fewer nunber is, of course, that
p24 testing is used and the shorter w ndow period for
H'V to seroconversion. O those, only 17 were confirned
positive. On a percentage basis, it |ooks |ike we have
a higher false positivity rate with HYV, but | think
this is nore probably just the statistics in small
nunbers. And this allowed us to exclude nine
i ndi vi dual s who woul d have otherw se contributed over
t hat peri od.

So in summary, the system worKks. It is
robust. We certainly haven't seen a problemw th either
the data transfer or resolving these in the tinme |lines
we'd set for ourselves, and the false positive rates are
very low for these kinds of tests, repr oduci bl e and

timely. Qur expanding test menu. W have initiated our
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HBV testing. We anticipate on initiating Parvovirus
testing next nonth and the jury is still alittle bit
out on the timng of HAV. W anticipate that this test
will offer nmuch |l ess value to the manufacturers, but it
is still on our nenu.

Thank you.

(Appl ause.)

DR DAYTON. Thank you very much. Qur next
speaker is Charles Hel debrant from Al pha.

DR. HELDEBRANT: Thank you, M. Chairman.

"Il go through the first two fairly quickly and we'l
get right onto it.

|"m going to talk about a sunmmary of our
clinical trials of HV and HCV screening of source
pl asma for further manufacture. And that's just ne. o
on to the next one.

Al pha Therapeutic and National Genetics
conducted prospective clinical trials to determ ne the
safety and effectiveness of source plasma screened, of
pool sanples wth the Nd, U traQual, reverse
transcriptase, HV and HCV, PCR assays. As Andy
i ndi cated, our sanples were pooled into nmaster pools of
not nore than 512 sanples and tested with the NG@ assay.

I ndi vi dual sanples of each source plasm
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donation were tested with our current FDA approved
serol ogy screening. Al of our new donors were screened
by serology first. Serol ogy positive donations were
excl uded and were not PCR tested.

In our program a new donor that has passed
two donor screenings by serology and PCRis classified
as a qualified donor. Qualified donors were
concurrently screened by PCR and by serol ogy.

Al of the donors detected by PCR during
t he prospective screening were offered enrollnment into
a followup study to confirm infection. Al PCR or
serology reactive sanples were disqualified from
manuf acturi ng use.

To talk about assay sensitivity, when we
carried out the trial for HCV we used a 1 nL sanpl e size
with four reactions per assay. The anal ytica
sensitivity in genone copies per nL is 20. That
translates to approximately five to six internationa
units. The nunber of virus copies per individual
donation required for 95 percent detection when diluted
512 fold in a master pool is approximtely 10,000, or
about 2500 international units.

For HV, we use a 2 nl sanple size for

reactions. The analytical sensitivity is five copies
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per nL or approximtely 2500 virus copies per individual
donation for 95 percent detection.

In this particular study, just give it a
twst there, if you would, just give it a 90 degree
twist. There we go. This shows you four of the donors
who we identified in the prospective HV screening. At
Day Zero what you find -- this is the day when they
first becane PCR positive. The black bars here
represent all prior and subsequent sanples avail able for
each of these individuals.

You can see that prior to the first PCR
detection for these four individuals, all of themwere
negative when tested with PCR  They were PCR positive,
then becanme p24 positive and in the case of the two
individuals who enrolled in the study, they were
followed until they becane anti body positive, confirmng
i nfection.

W have a simlar slide for the HCV
seroconversi on. This shows 22 subjects who were
identified. Again, individuals were PCR positive at Day
Zero. Prior donations are listed here. Sonme of them
have extensive prior donation histories. As Dr. Busch
and many of you have seen, there are extensive w ndow

periods. The red bar here representing the tine when
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t he individual becane HCV antibody positive. You can
see that these individuals can donate a significant
nunber of highly viremc units into the pool. o
particular note is Donor No. 5 who never becane anti body
positive. He was antibody negative at this point and
becane PCR negative at this point.

Next slide. In ternms of our clinical trial
results for HCV and H'V, 342,000 donations. W renoved
85 HCV positive donations and six H Vs. For those of
you who like to count viruses that are renoved fromthe
pools, it's alnost 10 copies of HCV and alnost a
billion copies of H V.

The clinical specificity as designed into
the protocols was 100 percent. The clinical sensitivity
of PCRfor HV is 100 percent. The clinical sensitivity
of antigen and antibody was 27.8 percent.

The clinical sensitivity of PCR for HCV in
our protocol was 70 percent. However, we assune that
all HCV positive donations were active infection, which
is not the case.

The clinical sensitivity of antigen or
anti body for HCV was 42 percent. The nmean reduction of
w ndow period for HCV, 57 days; and for HV, greater

than or equal to four days.
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In ternms of genotypes detected in our
study, 77 percent were Type 1; 18 percent, Type 2; and
five percent, Type 3.

In ternms of HIV screening nethods, one of
the objectives of our trial was to provide data that p24
antigen testing can be replaced by PCRtesting. To this
end we | ooked at 288 H'V-1 infected sanples, either from
seroconversi on panels, | ook backs, lowtitered sanpl es.

In this particular group we had 288 sanples. Wen we
| ook at these by pool PCR, HIV-1,2 antibody using | ook
back, inventory hold and the qualified donor standard
which is available to manufacturers of source plasma for
further manufacture, we got themall.

We got the sanme result with individual PCR
and anti body. I ndi vidual PCR did not detect three
anti body positive sanples in this cohort. Pooled PCR
and H V-1,2 anti body detected 87 percent. The addition
of p24 antigen to pool ed PCR added not hi ng and no sanpl e
in any of our studies has been p24 antigen positive and
PCR negative. Wth p24 antigen alone and H V anti body,
we detected 200 of the 288 or approximately 70 percent.

One fairly interesting advantage of this
study, when we were anal yzing sone of these, we actually

came upon four donors that we would classify as eclipse
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donors for HV-1. These donors were identified with a
very weak PCR positive result which is repeatable on
t hese four donations. They're followed by anywhere
between three and five PCR negative, p24 negative,
ant i body negative donations in what we would surmse is
the eclipse period. These donors then were followed by
a classical w ndow period seroconversion where they are
p24 positive only, followed by p24 antigen and then
ant i body seroconversion so that one of the benefits from
this is we believe that we've actually identified what
we believe to be the eclipse period here for four
natural ly detected donors.

To concl ude, source plasma donor screening
for HCV and H'V by PCR testing of pooled sanples and

appropriate serol ogy of individual sanples is safe and

effective. It results in the detection of virtually al
wi ndow period donations. It increases screening
specificity, it I ncreases screeni ng clinical

sensitivity, and for H V-1 is superior to p24 antigen
testing.

The addition of PCR testing of pooled
sanpl es to source plasnma donor screening, coupled with
inventory hold, |ookback -- those are conponents of the

quality plasma program-- virtually elimnates HCV and
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H V donations for manufacturing pools.

The results of our trials show that the
screening of source plasma for HCV and HV by PCR
testing of pools of up to 512 sanples and serol ogy of
i ndi vidual sanples is safe and effective.

Thank you.

(Appl ause.)

DR. DAYTON: Thank you very nuch for that
excel l ent presentation. The next speaker is Alan Liss
from Cent eon

DR. LI SS: Thank you very much. And now
for sonething conpletely different. W do not use NG
for our PCR testing.

(Laughter.)

Instead -- next slide, please -- as you may
have heard a nunber of tines, we have an in-house
devel oped test that originally was developed in our
| aboratory in Germany, and you'll be hearing from Dr.
Thomas Weiner this afternoon about sone further
devel opnent s. W have two |aboratories, one in
Knoxville, Tennessee, where we do all of our US.
testing for plasma and anot her one in Marburg, Gernmany.

In Germany, we started our PCR testing in July 1997; in

the U S., in April 1998 under an IND and to this date
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we've around five mllion collections in our pool
pr ot ocol .

Slide, please. Overall, our PCR objectives
are the following three. Screen all PCR, screen with
PCR, all serology-negative sanples; interdict the PCR-
reactive units prior to their pooling and use; and then,
for our donors, to notify them and counsel them with
this PCR i nformation.

|"d like to present to you sone of our on-
going raw data. W do test, as noted, with HBV, HCV and
HYV. W've been able to identify, up until this date of
around Novenber, 56 positive units which we traced back
to 29 donors, interdicting these nunber of units; 517
HCV from 144 positive donors; and five positive HV from
four positive donors. So the bottom line being an
interdiction renoval of 1,139 units that probably would
not have been caught by serol ogy.

Again, this is also going on in Europe and
just to give you an idea of sone of the nunbers there.

They have 21, 140 and O for their positive units,
interdicting another 161 units from what they test in
Cer many.

Since we are currently in the IND, and it

has a clinical end toit, this is what we have to do for
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what we call our clinical substudy follow up. e
recruit or try to recruit, at |east, our PCR reactive
donors into the study, follow them nonthly, and sanple
for PCR and serology until they seroconvert. 1'd |ike
to show you sonme data from our substudy. Currently,
we're running about -- under a 30 percent enroll nent
rate. We try to get everyone back. They don't, but our
nunbers are building. And again, this is raw data and
we're in the mddle of the study, but we're seeing, in
general, a majority of our reactive, PCR reactive donors
to be seroconverting. There are sone studies that we're
| ooking at now where there seens |ike an anonal ous
nunmber of HCVs who have conpleted the study but not
seroconverted. W're looking into the details for that,
and we hope to be able to identify exactly what's goi ng
on for these cases.

HBV. Again, we have one person who's
conpl eted but not converted, and we're |ooking into the
reason for that as well.

Speaki ng of HBV, since we're one of the few
conpanies to be doing this and have sone nunbers, we see
sone inportance in trying to follow up and | ook at the
rationale behind doing HBV and is it saving us any

w ndow period of time. This is sinply reflecting sonme
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panel s. And this is the nunber of days between our
first PCR reactive HVSAG nonreactive sanple and our
first PCR reactive HVSAG reactive sanple, again, in
panel s, so not every panel is represented by the sane
time lags in between. |If you |ook at the nunbers here
and draw an average, it's pretty close to the data that
was presented earlier today of a potential w ndow
savings of in the high teens. And when we have our real
data with our real donors, what prelimnarily we found
isit's in the sanme ball park

Next slide. So in brief sunmary, we feel
that we're in the mddle of a very strong and positive
PCR IND. W are effectively screening 100 percent of
our pl asma. W are interdicting plasma from our
manuf acturing pools that otherwi se would have gotten
through if we had just used standard serol ogy. And we
think and we intend to use this to further help our
donors, as well, in helping identify their diseased
state earlier than with standard serol ogy.

Thank you.

(Appl ause.)

DR DAYTON. Thank you very much. Qur next
speaker is Brian Renoe from Bayer/ Roche.

DR RENCE: As Alan said, we're not testing
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all of our sanples wwth NG as well. W' re using Roche
for ours. Let's go to the first slide.

The testing I'mgoing to talk to you about
i's happening at the Raleigh Test Laboratory in Ral eigh,
North Caroli na. W got started on this in HCV in
Septenber of 1997. 1'd like to just kind of give you an
overview of what's happening. W're getting sanples
from 120 plasna centers. I f you could just show the
next slide, please.

The sanples cone to us every norning. W
get about 10,000 sanples by Federal Express. W go
through this flow diagram and it's not to really abuse
you with a flow diagram but | just wanted to poi nt out
that we tried to keep it as nuch in parallel as
possi ble. The extraction of the nucleic acids for both
the H'V and HCV is happening virtually sinultaneously,
and then we go through a parallel anplification
det ecti on process.

The entirety of what you see here for HCV
and HV is a turnaround tinme of about four and a half
days so far, so if we get a sanple from the plasm
center, the results are back in their hands in hard copy
formin about four and a hal f days.

Next slide, please. First, let ne tell you
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alittle about HHV. HYV, we only got started on this
year. W elected to use an established reagent
manufacturer for the kits so we're using the Roche H V-1
Ampl i screen, Version 1.5. This kit is sharing the
Mul ti prep specinen extraction or up to the extraction
before anplification with HCV. W're using 96 sanple
m ni pools. So far in the last three nonths or so we've
done about 390,000 donations, 60,000 donors from 120
pl asma centers.

Next slide, please. | don't have a | ot of
data then to show you, but we have been able to identify
ei ght positive donors in that period of tinme. And nost
of themwere in the first couple of weeks. O those,
we've got three that are H V-1 NAT-positive, p24
negative HV-1,2 anti body negative and then you can see
the rest. | won't read through it. W've been able to
enroll two of those first three donors and one in the
category of NAT positive, p24 negative antibody positive
at this point.

Next slide. This is just to show you, we
saw nost of them very nmuch up front. | think this is
probably the experience of npbst people is when we got
started we kind of cleared them out of the pool of

donors that were out there. So virtually all of those
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were within the first few weeks of HV testing.

Next slide. Wat we've tried to do is just
a quick quantitation on sone of those, and we were able
to go back and catch about five sanples here, six
sanpl es, and you can see that it runs a titer in terns
of copies per nL everywhere from 60 to about 600, 000
copies for nL. So it's certainly a range of effective
-- | guess | don't want to say infection, that's what
|"mhesitating on -- but effective titers.

Next slide, please. GCkay, we go to HCV.
We've got a |lot nore experience there. W got started
in Septenber 1997, and this is dated through Novenber of
this year. Currently, we're using -- we got the Roche
Ampliscreen kit, Version 2.2. Sanme sort of data, 120
pl asma centers. W |ooked at 3.6 mllion donations so
far which represents well over 200,000 donors.

Next sli de. Here we've got a lot nore
people that we've been able to -- we found as NAT
positive, 208 NAT positive anti body negative donors so
far. N nety-six of those have been able to enroll in
follow up studies. Six of themare pending enroll nents.

Last time | talked with the FDA, they were concerned
with the nunber that we weren't able to |l ocate, and so

we went back and actually tried to relocate a nunber of
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t hese donors, and actually 90 of that 208 just won't
respond to letters or telephone calls, so we're
considering them virtually lost to followup at this
poi nt . Five of them declined. Five agreed to
participate but didn't show up, and then you can see the
| ast six have other reasons for not being there.

(Laughter.)

Next slide, please. Wiat it anounts to for
HCV, on a nonthly basis, we're | ooking at sonething |ike
11 or 12 donations, |I'm sorry, donors per nonth that
we're identifying as NAT positive. W're doing the sane
sort of thing. These people are supposed to be serol ogy
negati ve before we see the sanples, so these sanples
woul d not have been normally caught, unless we were
doi ng NAT screeni ng.

Next slide. O those that we' ve been able
to follow up, 62 of them have gone to seroconversion
Agai n, the sane sort of data. W're seeing 57 days as
t he average w ndow peri od. One donor, interestingly
enough, that we identified fairly early on has still not
seroconverted. At least the last tinmne we saw a sanpl e
was May of 1999 of this year and we still are seeing
NAT- positive, but antibody negative on that particul ar

donor. So, next slide.
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This is just to give you a histogram of the
seroconversion tinme, if you will. Sonetinmes when you
put up a nunber, everybody thinks it's happening at a
very nice normal distribution. Cbviously, it's, there's
a lot of spread here and this is pretty nmuch an echo of
what you've seen fromthe other studies.

Next slide. W also wanted to go back and
just see what kind of range of titers on those donors
that are comng up as NAT-positive we are actually
finding or neasuring. So we picked a nunber of donors
here that during the 30 days prior to the NAT positive
result had a negative result. And you can see that
those cover a fairly broad spectrum of concentrations
when we do -- when we concentrated them here.

So it's a little bit of a surprise to us
because we didn't expect to see quite as many hi ghs, but
we were pleasantly surprised by the nunber of | ows since
they're virtually bel ow our 95 percent detection limt.

Next slide, please. Ckay, so a concl usion.

Basically, the NAT -- using NAT to identify suspect
infectious plasma donations certainly seenms to be
working for us as a part of the source plasma industry.

When you couple that -- again, |'m seeing the sane

things in conmbination with the Anplicon donor prograns
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that are in place, I nventory hold, QPP, viral
i nactivation procedures and viral renover processes --
we think this is a very effective tool for renoving
t hese NAT positive and suspect infectious donations from
the plasnma that goes into our products.

Thank you.

(Appl ause.)

DR. BISWAS: (kay, we will now go over to
t he session on bl ood conponents for transfusion and our
first speaker is Christina G achetti, Senior Program
Manager of Gen-Probe in San Diego, California.

DR d ACHETTI : If I can have the first
slide, please? Ckay, ny presentation is on the TMA
H'V, HCV assays and the assays for HV and HCV that earn
a detection.

Qur assay objectives are to have a
sensitivity of at least 100 copies per nL for each
target, detection of HCV and H V subtypes and cl osure of
t he seroconversi on wi ndow, specificity of higher than
99.5 percent, incorporation of an internal control for
monitoring the assay in each sanple, discrimnatory
assays for resolution of nmultiplex assay reactives, and
we're going to use the sane assay formul ations for our

sem -automati ¢ system or the enhanced sem -autonmatic
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system as well as for our future fully automated TICGR S
i nstrumnent.

Qur assay protocol contains the follow ng
steps and here are pictures of the instrunmentation
involved. First step is pipetting of the sanples with
a TECAN, auto pipetting the TECAN pipette calibrators,
the specinens as well as the target capture reaction.
Next step is sanple processing, of course, viral lysis
and RNA capture with the help of the target capture
system Next is anplification with the transcription-
nmedi ated anplification, detection with the hybridization
protection assay and finally reading the results using
a |l um noneter.

Qur technology is all hybridization based.

The first step is target capture where the target
capture reaction is added to the specinen. This would
produce lysis of the virus and then the presence of
capture oligoners or capture of our viral RNA to a
capture oligonmer which also wll attach via a poly DA
and poly DT test to magnetic particles. And then we use
magneti c separations to separate our captured RNA from
the rest of the specinen.

Amplification used in transcri ption-

medi ated anplification which utilizes two enzynes,
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reverse transcriptase and T7 polynmerase, anplifies RNA
or DNA targets, produces RNA Anplicon, is beneficial
very efficient and isothernal

Hybridi zations were used, hybridization
protection assay that use acridiniumlabel ed probes to
be able to hybridize wth our Anmplicon. After
hybri di zation, there is a selection state where the
label in the wunprotected, unhybridized probe gets
destroyed while the label in the probe that is
hybridized to the target is protected and foll owed by
detection with chem | um nescence.

W use the dual kinetic analysis to be able
to differentiate internal control signals versus targets
seen not in this sanple. W do this by the use of two
different probes with different kinetics of |ight-off.

W | abel our internal control with a flasher probe with
very fast kinetics of light-off and we | abel our probe,
probes to the target, with a glower probe with slow
kinetics of light-off. W use exponential tight feed
algorithns to be able to calculate the signals fromthe
target versus internal control

This contains an internal control in the
sanpl es of assay cal i brators, t hree negative

calibrators, three HV positive calibrators and three
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HCV positive calibrators. Calibrators are run at the
begi nni ng of each run.

The internal control is an RNA transcript
which is another in nature specinen with a target
capture reagent; is detected with our internal control
pressure probe; controls for HV and ACV RNA capture
anplification, and detection; and nonitors performance
of reagents, operator and instrunentation. Qur initial
internal control failure rate in our hands is 0.5
percent and a repetitive internal control failure rate,
indicative of inhibition, is extrenely rare.

Qur assay validity has two criteria:
sanple validity as well as run validity. In sanple
validity, the internal control signal nust be higher
than the cut-off in nonreactive sanples, but the
internal control signal is not used in reactive sanples.

In run validity, seven out of nine
calibrators, (2 out of three of each kind) have to be
valid and al so have a criteria center of less than ten
percent of invalid randomresults in the conplete run

Calibrators are used to calculate the floating cutoff.
Recei ver Q(perator CQurve analysis of the specificity and
sensitivity data indicates the for cut-off to obtain

hi gher than 99.5 percent on specificity and sensitivity.
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Qur calculations indicate that cutoff
bet ween 45,000 and 72,000 for the nmultiplex assay wl|
give these bodies of sensitivity and specificity.
Results for the discrimnatory assay show 39, between
39,000 and 255,000 and for the assay discrimnatory,
it's between 44,000 and 526,000. This indicates of the
assay where variations of the cutoff will not be by
nmodi fyi ng our specificity and sensitivity.

| will swtch now and talk a little bit
about assay performance. I wll show data from an
anal ytical sensitivity and specificity and later on in
the afternoon session Sheryl MDonough will give sone
results regar di ng clinical sensitivity and
reproducibility.

We eval uated an analytical sensitivity of
five different lots of reagents wusing in-house
anal ytical sensitivity panels for HYV as well as for
HCV. Here, we see in all the cases with five |ots of
reagents, we have 100 percent detection of the 100
copies per nL |evel and of the 30 copies per nL |evels,
we are higher than 90 percent.

Results for HVC are simlar. Agai n, we

have 100 percent detection at 100 genom c equival ents
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per nmL and we have higher than 90 percent of the 30
genom ¢ equi valents per nL and results are very simlar
for t he di fferent | ots of reagents show ng
reproducibility.

To conpute the sensitivities, we have
tested several nucleic acid standards in panels, like in
this case, | show results fromthe CBER panel for HV
where we are able to detect the 100 copies per
sensitivity panel nenbers as well as the ten copy and
the 50 copy.

For HCV, we have tested al so CBER panel as
well as dilutions of the WHO standard. Again, we show
that we can detect a positivity to the ten copies per nL
panel level for the CBER panel and were able to detect
dowmn to three international units per nL from the
dilution of the WHO panel. This confirnms our anal ytica
sensitivity.

W did a lot of hybridization for subtype
detection. Here, is a summary slide where we show about
200 different viral isolates and 200 di fferent specinens
infected with different H V subtypes, which were tested
and the assay was positive in all of them As an
exanple, | can show results fromthe subtype CBER pane

where we have made serial dilutions of the panels and
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test which is our limt of detections. In all the
cases, our limt of detection was always | ower than 100
copi es per nL.

We also |ooked at sensitivities of those
who have prepared separate transcripts and here we show
100 percent positivity rate for transcript for subtypes
G A H as well as O

HCV subtypes al so were evaluated with cl ean
col ored specinmens as shown in this slide, as well as
with RNA transcript and here we show again 100 percent
detection for HCVvla at 100 genom c equival ents per nL as
wel | as for HCV2b.

Specificity was tested in normal plasmas as
well as in sanples. W put in interference substances.

The sunmmary slide for specificity in normal plasma as
we tried a lot of variation shows initial reactive rates
for the nultiplex assay is 0.79 percent. H VvV
discrimnatory at 0.23 and HCV discrimnatory 0.15. In
all the cases, the repetitive reactive rate is zero
percent for 100 percent specificity. In each, internal
control failure rates also are shown here: 0.31 percent
for Miltiplex, 0.65 and 0.70 percent for the
discrimnatories again with zero percent of repetitive

initial control failure rate.
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Concl usi ons from our assays are we have 95
percent detection of 100 copies per nmL level for both
targets. Fifty percent detection as a copy for HV and
five genom c equivalents for HCV. Det ection before
seroconversi on was 16.3 days before anti body for H V and
7.5 before antigen. For HCV, an average of 32.8 days.

Subt ype detection was denonstrated. Al so
for a specificity, we have 100 percent specificity with
zero percent repetitive reactive rate in normal blood
donor populations. No interfering substances were found
so far for the zero percent repetitive internal contro
failure rate and no adverse reactivity wthout
i nfectious agents or autoi nmune conditions.

And our program has been partnered in part
with a grant of the National Heart Lung and Bl ood
I nstitute.

Thank you.

(Appl ause.)

DR.  BI SWAS: Thank you very nuch. we'l |
now hear from Susan Straner, Director of Labs at
American Red Cross, Gaithersburg, Maryl and.

DR. STRAMER: Thank you. Bef ore going
t hrough the American Red Cross experience with NAT, what

the major users -- that includes nyself, Sally Caglioti

SAG CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




111

of BSI and M ke Strong of Puget Sound, we got together
and deci ded we needed standardi zation. So the three of
us developed what | call a first generation list of
definitions, so that in going through the bl ood banking
experience with NAT, we report data uniformy and I
woul d like to go through those definitions and Sally and
myself pretty nuch adhere to them Mke wll take
anot her generation to neet the requirenents of the
definitions.

Ckay, firstly, we'd like to define a yield
sanple which is a seronegative donation that is
confirmed positive. Let nme just say before | go
further, | do have handouts of the definitions that |
wi Il make avail abl e at the back of the room Anyway, so
moving froma yield sanple which is really the purpose
of our study to identify seronegative donations, we nove
into what is a confirnmed positive result and those are
termed confirmed positives by three different
definitions. One, positivity by a supplenental NAT
assay. In the case of the Red Cross, we're using PCR

Two, positivity on an alternate sanple that is plasma
and the positivity can be the primary NAT, an alternate
NAT and serol ogy or positivity on a foll ow up sanple.

Next . W define an initially reactive
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result as a result that doesn't repeat. For exanple, a
pool that is reactive that cannot be resolved to
i ndi vidual donations. W define a repeatedly reactive
result as a pool that is reactive that does resolve into
one single donation or a pool that does retest is
reactive.

Next . W define a repeatedly reactive
unresol ved pool of result as a pool that is initially
reactive. The pool then resolves, but we cannot
identify a single reactive donation.

Getting nore conplicated, we have a
repeatedly reactive nondi scrimnated donation and that
is a repeatedly reactive result that is one that
resolves to a single donation and this applies to the
Gen-Probe users with the use of the discrimnatory
reagents. W cannot identify that nmultiplex reactivity
as either HV or HCV.

And lastly, we have a donation that was
reactive in a pool, reactive as a single specinen and
did discrimnate by the discrimnatory Gen-Probe
reagents. However, we cannot -- we do not have any
corroborating positivity that is by the alternate NAT
assay, an alternate sanple or foll owup. Now you wll

see how all of these fit into a presentation of
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specificity where specificity for a pool is defined as
a negative pool result or all the negative pool tests
divided by the negative pools tests plus the false
positives. You can apply the sanme principle to
i ndi vi dual donation specificity. And | will show you
results for both.

W also will report on test failures. A
test failure as Christina G achetti described for the
CGen- Probe assay can be an internal control failure. It
can be assay calibrator failures or it can be failure of
the user to follow the manufacturer's product insert.

W also run external run controls so we
al so can have an external run control failure; that is,
where the external run control does not neet expected
speci fications. However, the results from the
cal i brator standpoint or the assay itself are valid.

Now to run through this with the Red Cross
NAT program we are using the Gen-Probe Miltipl ex assay
plus discrimnatory reagents. W inplenented on March
3rd of 1999 in phases which | wll go through. The
entire Red Cross system began testing then by June 7th.

Each of our assays, assay batches, contains the kit
calibrators as defined and four external controls: an

H VvV, HCV negative and one used to denonstrate that p24
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antigen testing nmay not be necessary.

Phase 1 program and Phase 2 prograns for
this presentation, what's inportant is pool size and the
difference in seroreactive testing. For our Phase 1
program we tested pool sizes of 128. For our pre-Phase
2 program let ne call it that to avoid confusion, pre-
Phase 2, we test pools of 16. The other difference
that's inportant for this talk is seroreactives were not
included in the 128 program but seroreactives are
i ncluded for the pools of 16.

Next . kay, the pooling algorithm for
Phase 1 stretched to a pool size of 128. Resol ution,
again, following the definitions, we repeat. |Instead of
retesting pool, we test the conponent primary pools. |If
a pool is reactive, we test the individual donations.

The results of our Phase 1 program i ncl uded
about 2.4 mllion donations tested. W identified by
definition ten confirned positive donations. However,
three of these nust be excluded for our yield definition
because when we went back and tested the alternate
sanpl e, we found them anti body positive. Wat does this
mean? This neans that we detected a test error in our
primary antibody screening as Dr. Busch referred to

earlier.
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So our adjusted yield for our Phase 1
program of 2.4 mllion donations was 1 in 334,043 for
HCV and we detected zero for HV. Qur internal contro
failures were actually a log lower than Christina
G achetti reported. W had 3.4 percent invalid runs.

An initial reactive rate of .14 percent. That is
reactive pools that did not resolve.

Next . Going to our pre-Phase 2 program
we're creating pools of 16 resol ution. You take the
reactive pool and just dissect out the donations. To go
through the data, we've tested 1.6 mllion plus
donations in over 100,000 pools. W've had 231 reactive
pools that divide into 172 results that were not
reproduci ble, that is, did not resolve to single
donation and were terned initially reactive. That's a
rate of .17 percent. The product resulting from an
initial reactive pool is released. W had 59 repeat
reactive individual donation sanples, those that
resol ved fromreactive pools.

Next please. O those 59 repeat reactive
seronegative donations and it's inportant to say in

these algorithns |'ve excluded the seropositives. Those

Il will include in another sunmary slide. This is only
dealing with yield sanples. So of the 59 repeat
SAG CORP.
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reactive single donations -- seronegative donations,
they divided into 30 that were HCV discrim nated using
discrimnatory reagent, 2 H Vs based on discrimnatory
testing, six in which discrimnatory testing could not
be conpl et ed because the sanple vol une was depl eted and
21 results that were -- even though we had a single
donation identified by the Miltiplex test, both
discrimnatory tests were nonreactive. O these two
categories here, what's inportant is these 30 resol ved
into five HCV yield sanples and these two resolved into
1 HCV yield sanple.

Next. The 59 on the HCV arm just to | ook
at these specifically, of the 30 that discrimnated by
the discrimnatory reagents, 14 were confirmed by
suppl emental NAT. But | just want to say suppl enental
NAT may not always be the gold standard because of
potential source two contam nation. For exanple, in
nine of these they actually had to be reinterpreted as
negati ve because plasma was negative by NAT and
alternate NAT and follow up could not corroborate the
results. But in five cases, we did have very high titer
viremia by the supplenental NAT test. Pl asma was
reactive and we had follow up. So this translates into

our yield of 1 in 321,912 which is very conparable to
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t he Phase 1 study.

Next . For HV, we had two HV reactive
donations, interestingly enough, both confirmed by our
suppl enmental NAT test. However, one was a source 2
contam nation, that is, the plasm was negative and
foll ow up was negative at seven and 12 days. However
we did have one that was -- will be probably be a high
titer virema sanple although | don't have the
quantitative PCR results back yet, but at follow up Day
7, the NAT result reproduced. So for our Phase 2 study,
we have a yield of 1 in 1.6 mllion donations.

Next. Interestingly enough, discrimnatory
ONS and nondi scrimnated tests, all of the ones that we
have supplenental information for did not show any
evi dence of being NAT positive, so the NAT result could
not be reproduced.

Next . So to sunmarize all the data |'ve
shown you for our two prograns | ooking at seronegatives,
the first program screened 2.4 mllion donations, the
second one, 1.6 mllion donations. Nunbers of pools,
you can see quite a few. A higher nunber of pools than
our pre-Phase 2 study since we're testing a snaller pool
size. Initial reactive rates were conparable, .14, .17.

Qur yield for HCV, 1 in 331,000 for Phase 1. 1in
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321,000 for Phase 2. Qur HVyield, we only had one in
the Phase 2 for 1 in 1.6 mllion donations or if you
|l ook at the entire program that's one in about four
mllion donations for H V.

Next . If you ook at the sum of all the
fal se positive categories that I went through, actually,
our Phase 1 study was perfect in terns of false
positives. W had zero that resolved to single
donations that weren't confirnmed, but we had 53 in our
Phase 2 or a relatively low repeat reactive rate of 1 in
30,372. That's lower than any serol ogical test that we
do actually. However, going from Phase 1 to our pre-
Phase 2 study, our positive predictive value dropped
from 100 percent to 8.5 percent. Specificity has been
good, but decreased a little for pre-Phase 2 and our
singl e donation specificity actually for Phase 1 was 100
percent and just under 100 percent considering these 53
that resolved to single donation

Next. Looking at test failures, nunber of
invalid assay runs, 3.4 percent as | said for Phase 1
six percent for pre-Phase 2. This includes our external
run control failures which have been pretty consi stent
at about 1.3 percent. Internal control failures, again,

for both phases of the study very low, although a little
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bit | ower in our pre-Phase 2.

Next. Looking at the ten positives that we
got out of the Phase 1 study, including the three that
were anti body positive, just to show you the total data,
all ten were confirmed by alternate NAT. W have
followup on 70 percent of the sanples. Consi st ency
anong the way the TMA assay runs, whether it's in a
different pool size or it's the individual donation,
al ways runs about 9. D scrimnatory reagents run a
l[ittle bit higher. Qur viral |oad range from 180, 000 to
59 mllion. Actually now, |I think we have one at 72
mllion copies per nL and an index donation and we've
seen all genotypes.

Next . Just looking at the S to COs of
fal se positive, they cover the entire gamut of the
dynam c range of the assay, but nost of them do cluster
at relatively low S to CGCs.

Next, please. Now, if we look at all the
seroreactive results we've had to date, excuse ne, not
to date, in the first nonth of our phase, pre-Phase 2
study, we |ooked at about a thousand sanples.

I nterestingly enough, NAT really conpares well with the
suppl enmental tests that we do. If we look at HV

against NAT positivity, we see about six percent
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positive. That's about the sane rate we see to confirm
by Western blot, so NAT and Western bl ot perform very
conpar abl y. If we look at NAT relatively to HCV
anti body, we see really the sane expectation. If we
| ook at RIBA positives for HCV, we see about 60 to 65
per cent . I f you back out those, it should represent
resol ved infection or be negative for RNA.  You woul d
expect about a 45 percent repeat reactives that woul d be
NAT positive. And that's exactly what we see. If you
| ook at the unexpected findings, those |'ve put in gold.

Here we've had some NAT negative repeat reactive
Western bl ot positive individuals for HV, but both of
these fall into the traditional category of patterns
that don't represent true infection, that is, a pattern
of GP-41, GP-120/160 and both of those have that
pattern, so we believe that these are probably false
positive results.

Conversely, we've had sone NAT false
positive results in antibody repeat reactives and those
are represented here. Simlarly, for HCV, we've had
sone NAT false positives, but certainly, in this
category, we've had both NAT -- excuse ne, antibody
false positives and this category again represents

resol ved infection. Those are RI BA positives.
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Next, please. And again, this just shows
you the Sto COdistributions of seroreactive, either on
NAT negati ves which are obviously |less than one on an S
to COwith a NAT test. These are the S to CO val ues
again clustered around nine for HCV and for HV, we have
sonme very high values. These val ues down here represent
what we believe are fal se positives on the test.

Thank you.

(Appl ause.)

DR. BI SWAS:. Thank you very nuch, Susan
Next speaker is Susan Caglioti, speaking for -- I'm
sorry, Sally Caglioti for America' s Blood Centers from
BSI, Scottsdale, Arizona.

DR.  CAGLI OTl: Thank you. Il will Dbe
reporting today on the experience that we've had using
t he higher arm Chiron Gen-Probe, a TM assay that's been
described in the Anerica's Bl ood Center Study.

First slide, please. There are three
i nvestigators in our program our |aboratory at Bl ood
Systens, the Blood Center of Southeastern W sconsin,
Fl orida Bl ood Services. W have a total of 56
sub-investigators that send sanples to us for testing.

Through the end of Novenber, we've tested about 1.4

mllion donations.

SAG CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




122

Next slide. This is just a sunmary of our
test algorithmwhich shows -- nost of the sanples that
"Il be discussing have been tested in parallel wth
serology, i.e., serologic results are not known at the
time of the sanple testing. Test in 24 menber pools.

Any reactives are resolved to individual sanples with
a repeat of the pool tinmes two. Any i ndivi dual
reactives are tested by both the discrimnatory assays
described by Dr. G achetti and then any discrimnatory
positives are tested with the original in it and an
alternate sanple, if available, by supplenental NAT and
by follow up.

Next slide. This just shows our yield for
the first several, first nine nonths of the study.
We've tested, as | said, about 1.4 donations. W've
seen four confirmed HCV positives for a rate of about 1
in 340,000 and two cases of HV for a rate of about
101, 000 and 678, 000.

This is a summary of the HCV positive cases
which we've had four. They're all young Caucasi an
femal es. Three of the four have been repeat donors.
Ri sk factors, you can see here are one had recently had
a body piercing, as well as a dialysis tech. This one

has a sexual partner, 1V drug user. This denies any
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risk factor at all and this person has a seropositive.

You can see the viral nodes are pretty consistent with
t he exception of this one. And time to seroconversion
has been in the range of 32 to 48 days.

These two cases are HV NAT confirnmed
positive, seronegative cases. Both are 22 year old
bl ack mal es. One was a repeat donor and previous
donation was in 1993, a directed donor only. Al risk
factors denied here. Lower viral | oad. Thi s person
clainmed to have a honosexual experience two weeks prior
to the donation. Time to follow up for p24 in
this case was six days. To antibody positivity was 16
days. This donor would return for follow up in ten
days, had both p24 and anti body reactivity.

Next slide. The next couple of slides show
conpari son of serology wth NAT data. This one is
Western blot. As you can see, we had in this tinme frame
303 H'V EI A repeat reactive donations. The data in the
next several slides are just fromour organization and
bl ood systens donations and all of the centers for whom
we test. W had 16 positive Western blots, 15 of which
were NAT positive. ["l'l mention that this one donor
that was negative in the pool was positive in a single

donor setting. The indetermnants here, much |ike Sue's
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were all cases where they were not normal patterns, all
nonviral bands only on the Western bl ot.

Next slide will show the RIBA results that
you can see. W had 463 sanples froma little over a
1,000 HCV repeat reactive donors in this tine frane.
Ei ghty-two percent of the total positive R BAs were
positive by NAT. One hundred five negative by NAT. O
t hese 105, we | ooked at 60 and tested themby -- in a
single donation setting. These were all pools. And
about 25 percent of those were positive by single
donation testing. These indetermnants of which there
were eight RIBA positive, we have indeterm nant NAT
positive. Two of them the only reason that they were
considered indetermnant is because they had very
strongly positive SOD bands which by package insert,
even though the four HCV bands were there, would be
considered indetermnant. Three of themwere four plus
C22; two were C33, and one was an NS5.

Next sli de. Now ['lIl go through the
al gorithns that Sue went through or simlar algorithns
and show you what our specificity |ooks I|ike. W' ve
tested about 30,000 pools of which 607 were reactive for
a reactive rate of about two percent. Repeat reactive,

renmenber that we do repeat test our pools, we have 594.
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If you take these pools and break them down into the
i ndi vi dual donations, of these 594, 531 of these pools
had an individual that was positive by both nultiplex
and discrimnatory or 89 percent. Four had no single
reactive donors and 59 had donors who were reactive by
the nultiplex assay, but not by the discrimnatory
assay. So as far as looking at false positives, this
group, this group and this group would all be consi dered
fal se positives.

Next slide. Looki ng at those tested as
singl e donations because in our setting if we don't have
enough sanples to test a 24 nenber pool at the end of
the day, we test individuals sanples. W tested about
a little over 7500 donations. W found 114 positive,
about 1.5 percent. O these, 92 or 80 percent were
positive by the discrimnatory assay, here representing
the fal se positive group would be these 22 which did not
discrimnate to a positive.

Next slide. O the 594 reactive pools, we
broke those down into the individual sanples, alittle
over 14,000 sanples, 828 of which were nultiplex
reactive. O those 635 discrimnated by either HCV or
H'V. One hundred fifty-nine were nonreactive, 34 QN\S.

Agai n, these 159 woul d be considered fal se positives.
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Next slide, please. Looking at those
sanples that were discrimnatory nonreactive but
mul tiplex reactive, 22 canme from those tested as
singles. One hundred fifty-nine cane fromthose tested
as pool s. So there were a total of 181 that were
di scrimnatory nonreactive, but nmultiplex reactive. O
t hese, none were seroreactive and of these -- now this
nunber shoul d be changed. W have, of the 181, we have
foll ow up sanples on 95 of these individuals, and all of
them are negati ve.

Next slide. Looking at those that are
di scrimnatory reactive, bot h mul ti pl ex and
di scrimnatory reactive, 92 canme from those tested as
singles. Six hundred thirty-five came fromthose tested
as pools, a total of 727 discrimnatory reactives. O
t hese, obviously serology positives, nost of which are
HCV, 15 of which are HHV. This is the group that we're
nmost interested in. These are the 44 serology
nonreactive, 44 of which were HCV. This data cones
before the HV case that we tal ked about earlier. So
this is the group that obviously could be considered
yi el d sanpl es.

Next sli de. In looking at these, we were

unfortunately not able to do both follow up and
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suppl emental testing on all of them but of the 44,
three of themconfirnmed positive for HCV. The rest of
them | think we can consider as false positives or
t hose for which we have no corroborating evidence. W
do have two sanples that were positive on a suppl enental
assay which is the Roche Anpliscreen and the Roche
Moni t or assays. Both of these sanples that you see
here, one was negative by follow up, one was not tested
by follow up, were positive on the Anpliscreen test, but
negative on the Monitor. We think these are sanple
contam nati ons.

This col um shows seven sanpl es on which we
had an alternate sanple. So we think again, these are
-- these false positives are really derived from sanple
contam nati ons because an alternate tube fromthe sane
i n-depth sanpl e was negati ve.

And then we have a nunber of themthat were
negative by either supplenental or follow up and six
here that you see that were either not tested by either
foll ow up suppl enental. These we had sone that were
invalid runs, repeated as nonreactive; two that were
reactive on an invalid run, &S for repeat and one donor
who did not conme back for follow up.

Next slide. Looking at invalid runs and
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for a total of alittle over 1100 runs, we're seeing a
total invalid run rate or failed run rate of over 14
percent. Now | will tell you that if you |ook at this
by nmonth you will see a marked decrease and our data for
the | ast couple of nonths | ooks very nmuch |ike what Sue
reported in our total invalid or failed run rate is
about six percent. You can see the reasons here for the
failures. Kit calibrators, kit controls, instrunent
failures, about 30 percent due to technician error,
external control failures and this is the five percent
rul e which has now becone the ten percent rule of those
internal control failures within one run. So this
nunber really has cone down to about six percent.

Next slide. In I ooking at and in keeping
intune with Sue's definitions, this is just our data in
terms of the definitions that we're +trying to
standardize. So we're looking at an initial reactive
rate of 1.9 percent, generated from both pools, those
sanpl es tested as pools and singles. So this is nunbers
of tests with 1.9 percent. Repeatedly reactive pools,
since we don't repeat the single test is about 1.9
percent. The repeat reactive unresult pools
whi ch Sue described the definition for, those are pools

whi ch have no individuals that are confirned. 1.01
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percent. Repeat reactive nondi scrim nated donations.

W have sone fromeach one of these two types of sanple
tests. W had a total of 181 for .02 percent. And then
the false positive, this really should be repeatedly
reactive, or those that we consider false positives. W
had 41 total or .005 percent.

Next sl i de. In sunmmary then, our
specificity, we're |ooking at both pool specificity and
| think Sue showed the fornula for this. W're | ooking
at a pool specificity of 99.94 percent and then of an
i ndi vi dual specificity of 98.93 percent.

Thank you.

(Appl ause.)

DR. Bl SWAS: Thank you very nuch. We're
going to switch speakers. M chael Strong w Il speak
first and then Ri chard Gammon.

Dr. Strong conmes from-- wll be speaking
for Roche Anerican Blood Centers G oup. He's fromthe
Puget Sound Bl ood Center in Seattle, Washington.

DR. STRONG Being from the ol der
generation, | won't have nearly as nuch data to present
as the previous tw speakers.

Slide. The Roche Goup is conprised of 13

test centers throughout the US wth an annual
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collection volune of 4.5 mllion from 150 test sites and
you can see the distribution here across the country.

Next . This is our total vyield at this
state. W're in the process of breaking out the data to
conformto the new definitions. W have 2.1 mllion
units that have been tested with a yield now of ten HCV
positives, four of which are confirmed by the previous
seroconversion definition and an additional six that are
in the category of positive on the basis of a separate
sanple, for exanple, the plasma unit being positive.
Not all of our donors will have follow up donations to
allow us to put theminto the seroconversion positive
cat egory.

Next. Here's a breakout of the donors that
have been picked up through HCV screening. First donor
back in June, we have started the testing as of April,
so we're still only alittle nore than six nonths into
the testing schene. These initial donors have all
seroconverted. W don't have RIBA data on every one,
but you can see here on a couple of these they are
indeterminant reaction rates for RBA wth C33
positivity. And here a donor that has elected not to
participate in the follow up and of course, like the

other tests that we perform we do run into donors who
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not only don't want to participate in the study, but
al so get quite angry when you call them and tell them
about their test result.

Next . Here's the last five donors that
have been picked up, a couple again, who have yet to
have a second sanple drawn, but were positive on the
pl asma unit and agai n anot her donor that has el ected not
to participate in the study. This yield basically fits
the new definition.

Next. In terns of test performance, again,
we haven't broken out according to the new definitions
into the different categories. Qur turnaround tines are
about the sane as they' ve been in the |ast few nonths
with the test turnaround time ranging from 10 to 14
hours, a turnaround tine for final resolution because we
go through a separate set of tests to get to resol ution
of up to 72 hours. Again, this pretty nuch depends on
the distance that these sanples have to travel to the
test | aboratories. And then finally, our estimted
false positive rate, based on total donations, again,
and not yet conplying with our new breakout of
definitions is less than .01 percent and our run failure
rates range between | ess than one percent up to about

five percent and as previous speakers nentioned, that
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part of it is due to learning curve. W certainly see
a decrease in run failures as the | aboratories get up
and running and get nore accustoned to the test
t hensel ves.

Next. So that's a very quick update of the
Roche data and the next tinme we get a chance to neet,
which seens to be quite frequently these days, we'll
hopeful |y have a breakout with the new definitions.

Thanks.

(Appl ause.)

DR. Bl SWAS: Qur next speaker is Richard
Gammon for the Association of I ndependent Bl ood Centers
from West Pal m Beach, Florida.

DR GAMMON. He's getting the |aptop set up
right now Wile we're waiting, | just want to take the
chance to invite anyone to cone down and visit. | grew
up in the Northeast part of the country and when | |eft
the airport yesterday fromFlorida it was 80 degrees and
sunny.

(Laughter.)

DR. BISWAS: Wiile we're waiting | want to
congratul ate all the speakers on the sort of catching up
a bit ontime. But sonetines advance of technol ogy does

hol d one up.
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DR. TABOR: This is the nodern equival ent
of when soneone turns the slide carousel upside down and
the cap isn't onit. |[|'ve seen that happen and soneone
suggested that people get up and tell jokes until the
slides are put back in order, but I think in this case,
Dr. Biswas and Dr. Dayton, perhaps you could entertain
sone di scussion while we're waiting.

DR. DAYTON: Yes, actually, | do have a
question that 1'd like to address to Dr. Heldebrant. In
fact, you nmay even want to cone to a m crophone. Were
are you? Wy don't you cone up to a mcrophone. | was
very interested in the data that you provided on the
ecl i pse periods where in HV, where you had an initial
weak PCR reactive. I think you had four of them and
then you had it disappear for several donations and then
r eappear ?

DR HELDEBRANT: Yes.

DR.  DAYTON: And that has trenendous
inplications for mechani sns of infection dependi ng upon
how the people were infected. So how were those
individuals infected? Wre they transfusions or |VDUs
or sexual activity?

DR. HELDEBRANT: As far as we know, they

deni ed transfusion. They denied IDU. W would assune

SAG CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




134

that they're environnentally or behaviorally acquired,
but beyond that we don't have any specific data on any
of the four to determ ne what their --

DR, DAYTON: If it's some kind of
parenteral introduction, it's not terribly surprising to
see a little peak and then a clearance, so that's
i nteresting. For sexual transmssion, that's very
interesting, if it's sexually transmtted because we all
think of sexual transm ssion as involving the
transm ssion of a very small nunber of viruses. So the
inplications are if it's sexual transmssion, the
inplications are either they had an open wound and there
was a | arge anount of the initial inoculumwhich seens
hard to believe, or that there's an initial burst and
then a nonspecific clearance, possibly, then the eclipse

period and then the acute phase, even before you get

ant i body. Maybe we can talk in private about that
af t erwar ds. |'"d certainly be interested in pursuing
t hat .

DR. HELDEBRANT: Yes, those are remarkably
interesting sanples. In a way, we kind of wsh we had
a lot nore data on the individuals who donated them but
we have what we have.

DR DAYTON. So are they now lost to follow
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up or --

DR. HELDEBRANT: | have a feeling we could
identify themif we had to. Currently, they're lost to
foll ow up since they have seroconverted to anti body.

DR. DAYTON: Uh-huh, but they are --

DR, HELDEBRANT: But they're permanently
deferred as donors so they're lost to our system

DR. DAYTON. But they are contactabl e?

DR. HELDEBRANT: | woul d assune so, yes.

DR. DAYTON: kay, the carousel is stil
upsi de down, apparently.

DR BISWAS: Is Alan Liss, could Al an Liss,
| have a question for Al an.

DR. TABOR: Cone up to a m crophone.

DR. Bl SWAS: It's a bit unfair, we're
hoggi ng the questi ons.

DR. TABOR: Chairman's prerogative.

DR. BI SWAS: The question | have is of the
HBV DNA positives that you have, have you done any
antibody testing like anticor or anti-HBS and wll you
be doing it?

DR LI SS: W are doing anti-HBS Ag
anti gen.

DR. BI SWAS: Anti-HBS Ag.
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DR. LI SS: SAG antigen, but no antibody
t est.

DR. BISWAS: No antibody tests?

DR LISS: R ght. W were conpensating the
core and so forth.

DR. Bl SWAS: Ckay.

DR LISS: Nice suggestion.

DR. BISWAS: Yes, | think so. | think it
woul d be --

DR LI SS: It's been suggested before.
It's a matter of putting it into the schene.

DR BI SWAS: Ckay. Dr. Gammon?

DR.  GAMVON: W're all set to go here.
Could | have the next slide, please? The Association of
| ndependent Bl ood Centers or AIBC, testing began on all
donations collected on April 1, 1999. As of Novenber
30th, we have tested about 235,849 donations from 23
collection sites. W have tested about 9800 naster
pools for a 3.30 percent reactivity rate in those pool s.
Now out of the 324 pools that were positive, 13 of them
or approxinmately four percent of the reactive pools were
nonreactive upon individual multiplex testing, giving
the specificity of the assay at our center of 99.9

per cent .
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Next slide, please. Aver age turnaround
time for specinen receiving to result reporting i s about
nine hours, with a range of 6 to 12. Again we tested
324 pools. The nunmber of reactions of units tested by
di scrim natory assays was 332.

Next slide, please. Now for the data
presentation. Ckay, in our experience, all 20 donors
who were ElIA positive for HV as well as NAT positive
for HV were al so Wstern blot positive. Al 118 donors
here were ElI A positive for HCV and NAT positive for HCV
were al so RIBA positive.

Next slide, please. This slide just shows
t hese were donors in which the quantity we tested was
insufficient. It speaks to the limtation of specinen
when drawi ng one PPT tube and the difficulty of having
donors return for collection of additional specinen on
a voluntary basis.

Next slide, please. This slide shows
donors who were ElI A serol ogy positive, but NAT negative.

| just want to nake a couple of comments. W had 97
donors, 97 donors who were EIA positive for HV, but not
confirmed by Western blot. W had seven donors who were
p24 positive for H V, but not confirmed by

neutralization. W have one donor who was EI A positive
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for H'V and p24 positive, however, neither of the
confirmatory tests panned out.

W al so had 17 donors who were Western bl ot
indeterminant and we had 118 donors who were EIA
positive for HCV, however, they were R BA negative. The
above cases may speak to the problem of serologica
fal se positives which defer donors at blood centers
every day.

There's also 31 donors here who are EIA
positive for HCV and RIBA positive and this my
potentially speak to situations seen wth a donor who
has cleared the virus so it's not detected by NAT or a
donor who has a low level virema below the |evel of
detection or problens inherent with pool testing such as
an inhibitor versus dilutional effect.

Next slide, please. These are our
sub-study donors. W' ve had nine of the 19 donors in
t he sub-study return.

Next slide, please. A little bit about the
specifics of our sub-study donors. Twelve of the donors
positive for HCV by NAT, eight on followup were
negative for HCV by NAT and El A negative. W do have
one donor that was just in Cctober was positive for HCV

by NAT and on foll owup bl eed was al so positive for HCV
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by NAT. I'mgoing to talk about that a little further.

Three of the donors under this category did not return
They're either first or second donors. W have a donor
who is positive for HV by NAT. This was a first tinme
donor that did not return.

Next slide, please. We have six donors
that were positive for both HV and HCV in the study.

Three were positive. Three were EIA positive as well
as Western blot positive for HV. Two were negative for
Western bl ot but positive for p24 neutride and one is
El A reactive/ RIBA positive. These donors have not
returned either and were either first or second tine
donors.

Al'l donors who do not return for additiona
testing were either first or second donors in our study.

Five bleeds after the initial donation is the maxi mum
nunber of returns that we have had so far.

Next sli de. This is a slide show ng the
signal to cutoff ratio of the individual Miltiplex
testing of our sub-study donors on the initial donation.

And | want to point out this is the last donor here
that initial donation was in October that was NAT
positive for HCV on the initial donation as well as the

followup bleed in Novenber. And you can clearly see
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that the signal to cutoff ratio at 8.3 is higher than
any of the previous signal to cutoff ratios.

Next slide, please. This is that sane
i ndi vi dual donor, again, a donor from Tennessee who the
signal to cutoff ratio of HCV was 17.3 on the Cctober
18t h donation and on Novenber 18th was even higher at
19.08. And we're working closely with
Gen-Probe and I'"mworking with the Medical Director at
the bl ood center from Tennessee to get this donor back
in for additional testing.

Next slide, please. This slide shows five
cases out of the 236,000 donations so far in which the
pool , NAT pool was negative and the EIAresult, initia
ElIA test was positive and so the NAT |aboratory did
individual testing and the individual testing was
positive by discrimnatory testing. And of particul ar
note are two, in this case here in which the R BA was
positive for HCV. This case here in which, from
Florida, in which the Western bl ot was positive for HV
and | just got a call this norning, actually during the
conference that the Western blot here for this donor
here is positive now from this donor here also from
Florida. Again, these are specinens in which the pool

was originally negative, but the individual was positive
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as well with discrimnatory testing.

Next slide, please. In summary, we've
test ed about 236,000 speci nens and out of those we have
one donation so far that nay have detected HCV and
i ncreased their conversion wi ndow period and follow up
testing is in progress.

Next slide, please. Thank you. | don't
know how well this turned out. This is a gentleman
practicing the ancient art of uroscopy, the study of the
urine, and | hope we progressed a little further since

t hose days. Thank you very nuch.

(Appl ause.)
DR.  DAYTON: Vell, let's open up this
entire session to questions. | guess if you're going to

field a question, please go to the nearest m crophone
because no one can hear you ot herw se.

We have a question back here.

AUDI ENCE PARTI CI PANT: Yes. Focusi ng on
the how shall | say -- not to be anti-senmantic about it,
but there's a variety discussion about what is a true
positive, what is a true negative. And one of the
questions | would have is given the phase one nature of
much of the sanples that were done, were any of these

units transfused and what happened to the patients as
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far as their seroreactivity NAT reactivity as far as
resol ving sone of these issues and what will be actually
defined as a truly infectious donor?

DR. DAYTON. Do we have anyone who has data
on that or would otherwi se like to respond?

Susan?

DR. STRAMER: | wal ked all this way to say
that 1'mgoing to defer that until this afternoon. So
Larry, you're going to have to eat |unch and conme back.

(Laughter.)

DR.  DAYTON: kay, so that's to be
continued. Do we have any ot her questions?

AUDI ENCE PARTI Cl PANT: I'"d like to foll ow
up. Dr. Biswas asked the question in ternms of the HV
test at that tine you have initial positive and
identical nucleic stage, don't see anything. And then
you see about four days ahead of the p24 assay. I
wonder if that could be the sensitivity and the virus
goes to the target cell, was maybe a test, |ike a PBMC
type of thing to indicate that you may be can detect
H V.

DR. DAYTON: |I'mnot sure | understood the
guestion. Wat exactly are you aski ng?

AUDI ENCE PARTI ClI PANT: | was asking about
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if you detect in the whole blood such as |ike PBMC nmaybe
you can detect HHV RNA in the target cell

DR. DAYTON: You're asking in that eclipse
period, can you detect it in the target cell?

AUDI ENCE PARTI CI PANT: Ri ght.

DR. DAYTON: Well, Dr. Hel debrant?

DR. HELDEBRANT: W don't have any sanpl es
of the PBMCs or the whole blood fromthese individual s.

These are plasnma pheresis donors, so all we can say is
that in the plasma that we would screen, we can't find
it and we've looked for it repeatedly wth very
sensitive individual testing and haven't found it. It
may be in the target cells. | don't know. We j ust
don't have any data on that.

DR DAYTON Thank you. Any ot her
guestions or comments or -- well, | guess then that
means we've answered all possible questions and we all
need to --

DR. BISWAS: |'ve got one question. M ke
Busch, M ke, ny question is | guess | should have been
able to extrapolate it from your very, very excellent
presentation, but what is the | ongest w ndow period for
NAT testing for the three viruses? Now, | understand

for HCV there may be intermttent and there may be sone
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peopl e who never seroconvert, but what is the |ongest
period from exposure to NAT positivity that you have
seen for HCV, HV, and HBV?

DR.  BUSCH: That's a tough question,
because there's not too many studies where you have
serial sanples from exposure through to NAT detection

Most of these studies have screened by NAT and are
foll owi ng people out and finding the duration of virema
prior to antibody. In terms of people who have a
di screte exposure and then how long does it take for
them to becone detectably viremc, there's not nuch
data. In HV, | would suspect that's no nore than two
or three weeks. Wth HCV fromthe transfusion cases it
seens like it's consistently detected wthin, again,
about two weeks of exposure, you detect RNA

DR BISWAS: | thought that fromone of the
slides that if one sort of did alittle arithnetic, that
the |l ongest, zeroing in on the |ongest, w ndow period
time to NAT positivity was about four weeks, 28 days or
sonething |ike that?

DR. BUSCH | don't recall that case.

DR BI SWAS: (Ckay.

DR. BUSCH It's a tough question.

DR

BISWAS: | have to go back and | ook at
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t hat slide.

DR, TABOR I'd like to wunderline Dr.
Bi swas' question because | think we tend to talk, it's
not just your data is fantastic and we're obviously all
i ndebted to this kind of study, but we tend to talk in
averages and neans when we tal k about w ndow peri ods and
| think the actual extrenes of the w ndow period, both
t he begi nning extrene as you were answering and the end
extrenme that Dr. Biswas was asking are very nuch of
interest to people trying to work out a regulatory
position. So maybe in the future you could include that
in one of your talks.

DR BUSCH Yes, | actually had sone slides
at the end, it was giving an overview of a study that we
have devel oped and |l ooks like it's going to fund and go
forward that's actually, involves a variety of elenents,
but probably the nost relevant to your question is we've
now with the help, particularly of alpha, conpiled a
much | arger nunber of seroconversion panels that are
j ust phenonenal, literally well over 100 HCV and about
50 HV new panels that are being extensively
characterized and then they will be studied both by the
singl e donation and different m ni pool size NAT assays

to understand how far back prior to antibody froma mnuch
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arger mx of panels can we detect any evidence of
virema and then in collaboration with Harvey Alter
we're going to be doing infectivity studies simlar to
the study that was done, but with again a | arger nunber
of closely spaced plasma sanples to ask the question of
is there any infectivity prior to the ability to detect
the virus by even single donation NAT.

DR,  TABOR The answer could be even
sinpler, | mean even using the panels that we have
available now, it will be interesting to know, get the
answer to that question, | think it would be very
useful .

It's terrific that everybody has got us
back on schedule. It's really rare for that to happen,
and it's tine to break for lunch. | need to tell you
that it has been said that the cafeteria -- | think it's
correct -- the cafeteria downstairs is not serving
[ unch, even though it's open for coffee, because of
asbestos renoval in the kitchen area.

(Laughter.)

So you'll have to find your way to second
floor cafeteria, and again, if you go strai ght back past
the Starbucks stand until you can go no further and then

turn left, and go until you find sone escalators to take
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you up one flight in the cafeteria right up those steps.
W'l try to reconvene around one o' clock. Thank you.

(Wher eupon, at 11:58 a.m, the workshop was
recessed, to reconvene at 1:00 p.m, Tuesday, Decenber

14, 1999.)
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A-F-T-EERRNOON SESSI1-ON

(1:04 p.m)

DR TABOR This afternoon we'll begin with
the session on inplenentation issues as seen by trade
organi zations. The noderators for this session will be
Dr. Mary Beth Jacobs who is the Acting Director of the
Division of Emerging Transfusion Transmtted D seases
and Dr. Paul Med who is the Deputy Director of the sane
di vi si on.

W will have five or possibly six speakers
in this session, followed by a panel discussion. 1'd
like to ask the speakers to try to keep their remarks to
eight mnutes or less so that we can keep it in the tine
frame.

"1l turn the m crophone over to Dr. Jacobs
and Dr. M ed.

DR. JACOBS: (Good afternoon. W have two
addi tional speakers, Dr. Celso Bianco, who is the
President of Anerica's Blood Centers, and also a
representative of |PPIA We're changing the order a
little bit. W're hoping not to have to reboot. So our
first speaker will be Dr. Richard Gammon. |1'd like to
ask each of the speakers to join us at the table after

their remarks, and for the panel discussion, we're going
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to be showing an overhead which everyone wll see,
gi ving some inpl enentation questions which have cone to
our attention and will ask the panel to discuss those if
t hey haven't cone up in their individual remarks.

So first of all, Dr. Ganmon.

DR. GAMVON: Thank you. 1'mgoing to talk
this afternoon about the industry perspective from
AIBC s point of view Qur NAT |aboratory is | ocated at
Ctrus Regional Blood Center in Lakeland, Florida. The
| ocati on was chosen as one to be least likely affected
by inclenment weather such as hurricanes or snowstorns
and has access to multiple mgjor airports including
Ol ando and Tanpa.

Next slide, please. Beginning on donations
collected on April 1, 1999, K;EDTA plasma pools of 24
donations were tested. There was strict adherence to
the Gen-Probe's transcription nediated anplification
assay procedure and everything has been tested for HCV
and HI V.

Next slide, please. This slide just
enphasi zes the uni-directional work flow in our
| aboratory from speci nen accessioning to anplification
to the chem | um nescence detection of a viral marker, if

it's present.
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Next slide, please. This is AIBC s pooling
al gorithm The pooling TECAN first creates three in
process pools of eight. It then aspirates fromeach of
the three in process pools to create nmaster pool of 24
donations. Each pool master in- process is weighed and
the results are transferred directly into the NAT
| aboratory's information system If a pool falls
out si de the wei ght range, the pool is voided.

Now I'm not going to go into detail about
the rest of the testing, the renainder of the procedure.

It was covered earlier today. Just to nention that
again anplification detection of the RNA and HV and HCV
occurs.

Next slide, please. This is how specinens,
the fl ow of specinen testing occurs in our |aboratory.

Speci nens cone in between 3 and 5 a.m fromthe bl ood
collection centers in our accession. A pool is created
and tested and serol ogical testing occurs concurrently.

NAT results are available between 12 and 1 p.m on
negative pools and results are faxed or e-nailed to the
various blood collection centers. The i ndi vi dual
breakout testing then occurs, results are avail abl e by
5to 7 p.m that day and discrimnatory testing occurs

once a week and these results are used for donor
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counsel i ng pur poses.

Next slide, please. All units since
initiation of testing on April 1st have been rel eased in
Phase Il1. Phase Il nmeans that there is conpleted NAP
and conpleted serol ogical testing on all bl ood
conponents including platelets upon rel ease.

Next slide, please. As far as what AIBC
does for | ook back. The collection centers conformto
current | ook back policies and placed for serol ogica
testing of HV and HCV for NAT reactive donors.
Speci nens NAT reactive, regardless of the serostatus,
| ook back nust be initiated.

Next slide. Consignees need to be notified
of receipt of units from an NAT reactive donor and
consignees are required to follow FDA guidelines and
their standard operating procedures for notification of
reci pi ents.

Next slide, please. | was asked to talk
briefly about a few automation issues. | just want to
mention three of them briefly that were brought up by
our | aboratory. Apparently, we have had sone probl ens

with bent TECAN pipette tips that have resulted in

pi petting errors. Resolution was that the deck was
realigned. W' ve had sone ilid block failures that have
SAG CORP.
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resulted in pipetting errors. Apparently with the ilid
bl ock failures the pipetter ejects its tips and thinks
it's picked up another tip when it has not. You end up
with a tip eject error. VWhat we've been doing is
cl eaning, repairing and replacing the ilid block and
apparently it beconmes a point that you nay need to
recreate the master and the in-process pools.

Next slide, please. W also have a piece
of plastic that's called a frog | eg and these have not
been working as expected either and so you basically
have repl aced these. Apparently, in certain instances
you can end up with a fatal error and then you need to
recreate in-process in master pools and in all of these
i ssues we've been working very closely with Gen-Probe on
to get resolved.

Next slide, please. | want to talk briefly
about software issues, especially those that are uni que
to Al BC Wth the advent of NAT, AIBC felt the need
exists for specialized conputer prograns to provide
process control. We designed our own NAT conputer
software package with specialized prograns to nunber
one, identify pool sanples which have not been
i ndi vidually accessioned; nunber two, validate the

readi ng of the sanple nunbers in each pool; and nunber
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three, to confirmthe presence of 24 individuals sanples
in a positive pool for individual testing.

Now talking briefly about each of those
prograns, the pooled not accessioned program this
identifies any NAT sanpl e which has been involved in the
pooling step which has inadvertently not been
accessi oned. It's run after the pooling program and
provi des an opportunity to accession any sanple m ssed.

It validates the sanple nunber based upon collection

site, identifies date of receipt and allows for result

reporting. It also is inportant in billing since
billing is based upon the accessioning of sanples. |If
the sanple is not accessioned, we can't bill for it.

Next slide. Val i date pool files. Thi s
eval uates the reading of the unique NAT identification
nunber which identifies both the collection site and the
i ndi vi dual donation on each sanple. This programfl ags
m sreads allowng for the tinely correction prior to
updating the pooling files. A msread includes if you
did not have the two digit al pha site code, each of our
collection sites are assigned a two digit al pha code and
if it does not have the seven digit donor nunber. This
was a bigger problem especially early on in testing

before collection centers were famliar with where to
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put the |abels.

Next sl i de, pl ease. Mast er pool
confirmation. This provides a nechanismto confirmthat
the correct individual sanples have been sel ected when
preparing to test the 24 individual sanples from a
reactive pool. After entering the master pool nunber
for the reactive pool, the operator bar code scans each
i ndi vi dual sanple nunber from the sanple selected.
Shoul d the sanple be entered which is not a nenber of
the reactive pool, the programnotifies the operator and
allows the opportunity to take corrective action.

Next slide, please. Results of the
software, the pool not accessioned program |ess than
one percent of the 236,000 sanples processed in 9800
pool s bypassed initial accessioning. The validation
pool files was nost beneficial in cases of m spl acenent
of the bar coded collection site-specific unit nunber
and this was a bigger problemearlier on in testing.
Less than one percent of the sanples were flagged by
this program

Next slide, please. In the master pool
confirmation, has insured correct placenent for all
menbers, 100 percent of the 324 positive master pools

detected as of Novenber 30, 1999. | refer you also to
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t hese i ssues about the software, were presented at the
ABB and are in the supplement for the neeting in an
abstract form

Next slide, please. Access to NAT testing.

AIBC s IND allows for testing of approximtely 500, 000

units over a 12-nonth peri od.

Next slide, please. Qur participants
i ncl ude Al BC nenbers, non-AlBC nenbers, free standing
bl ood banks, and hospital-based bl ood banks. To ny
know edge, nost of the quals of blood collection centers
| ooking for testing cone to ne. AlIBC has never turned
away anyone | ooking for NAT testing. W have collection
centers going from 2,000 units up to 100,000 plus. So
access is open to anyone that is interested in testing
with Al BC

Next slide, please. A little bit about the
process of how access is gained toward testing through
Al BC. Principal investigator, nyself, was contacted.

| sent out an investigator's handbook. The individual

collection center needs to get |IRB approval. They can
usually use their owmn IRB if they have one or they can
use AIBC s if they do not have one. O course, there's
a period of questions. They need to order supplies, get

a donor nunber applicator, PPT tubes, develop their
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standard operating procedures and we provide a nodel for
that in the investigator's handbook. The donor nunber
applicator needs to be validated and staff needs to be
trai ned and docunentation of that training needs to be
in place in the NAT |aboratory. And at that point in
time they can go ahead and inplement NAT testing on
t heir donati ons.

Next slide, please. So how do we go about
setting up an NAT | aboratory? Well, last fall we had to
determ ne what nethod we wanted to use. D d we want to
use PCR? Did we want to use TMA? Those were the two
nmet hods avail able and are still available at this tine.

We al so had to decide, we had to choose a site, build
an NAT lab. AIBC has about 30 nenbers and we had to
pi ck where to put one. W decided to use an existing
facility that had -- was fairly new, had an extra
war ehouse for storage space, so that hel ped cut down on
cost and that's how we decided where to put our
| aboratory at G trus Regional Blood Center. W had to
obtain a clinical review officer and submt an IND. W
al so had to develop a client base. | nean building an
NAT |aboratory is expensive and the testing also
generates a cost, so we have to have a client base to do

the testing and the client base have to find a courier
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systemto get the specinens down to the |aboratory in a
timely manner. That's why the bul k of our specinmens go
through Ol ando just because of the |arge nunber of
direct flights. Once we got IND approval and IRB
approval, we could go ahead and initiate testing. | put
this little loop -- and that happened in April. | put
this little |l oop of continuous because every tine a new
client wants to cone on board, they need to get their
| RB approval, go through what we tal ked about in the
previous slide, then they can go ahead and initiate
testing.

Next slide, please. I n concl usion, our
coordi nator work flow has all owed rapid turnaround tine
and has allowed us to be maintained in Phase Il since
initiation of testing or units have been released in
Phase Il with conpleted NAT and conpl eted serol ogi ca
testing. The result is mninmal inpact on product
rel ease. Al platelets have been able to be
-- all cellular conponents, including platelets have
been able to be released and fully tested and may
potentially inprove patient transfusion safety.

Thank you very nuch.

(Appl ause.)

DR JACOCBS: Thank you, Dr. Gammon. Qur
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next speaker is Kay Gegory who is Director of
Regul atory Affairs for Al BB.

M5. GREGORY: (Cood afternoon. M statenent
is going to be very brief. W thought we'd |like to hear
nmore from the people who actually hold INDs and have
sone things to tell us than what you'd like to hear from
us.

The AABB applauds the FDA's interest in

mai ntaining the safety of the blood supply and its
wllingness to be flexible with regulating NAT.
Hi storically as you've heard, FDA has required that it
has to be licensed before it will introduce for blood
bank screening on a nationwi de scale. This is the first
time FDA has permtted w despread use of a test under
I ND.

It has been a real challenge for everyone
i nvol ved and FDA has been nost supportive. There is, at
| east one lesson that the AABB believes should be
| earned from this approach to NAT. Al of us, blood
banks and the FDA, need to be nore attuned to the
concerns of the hospital transfusion services. Al though
there were attenpts to keep the hospital transfusion
services inforned, the information really wasn't clear

to them
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There was a great deal of concern about
whet her NAT testing of blood products constituted
i nvestigational use for patients, whether |RB approval
was required and whether informed consent nust be
obtained for patients. \Wile the FDA addressed these
i ssues once they arose, it would have been preferable to
have consi dered such issues in advance.

Finally, the issue of inventory control of
a mxed inventory and the need to identify which units
have been NAT tested and which have not is of great
concern to transfusion services.

We appreciate FDA's recognition of this
concern and willingness to address it by permtting a
mechani sm for determ ning which units have been tested
and which units are still undergoing NAT testing for
HCV. And we expect that the FDA will simlarly address
the issue of NAT testing for HV as soon as that testing
i's W despread.

The wuse of nationwide INDs is another
aspect that deserves careful consideration by the FDA in
maki ng future decisions. By definition an IND can be
used during investigational research phases. I n
permtting testing, over 90 percent of the nation's

bl ood supply is under IND, the outcone is perceived by
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many as bei ng presupposed and rapidly becane vi ewed not
as investigational, but as essential screening.

The AABB appreciates the opportunity to
speak today and commends the FDA for holding this public
wor kshop. W encourage FDA to be mndful of the
potential inpact on transfusion services to consider
their needs and to avoid the use of nationwide INDs in
any future inplenmentation of new technology on a
nati onw de scal e.

Thank you.

(Appl ause.)

DR. JACOBS: Thank you, Ms. Gegory. Qur
next speaker is Dr. Susan Straner, Drector of
Laboratories for Anerican Red Cross.

DR. STRAMER: Thank you. My presentation
this afternoon will be briefer than the one this norning
and I will speak nore slowy.

(Laughter.)

|"ve listed the issues that we were asked
to comment about fromDr. Biswas, so | will go through
them and on many of them as asked by Dr. Sherman this
morning wll elaborate on nore data than we have
accunul at ed.

As we found through this norning, the
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Anerican Red Cross is testing for HV and HCV in a
mul tiplex test. Qur product release criteria | wll
describe in greater detail, keeping wth the definitions
that a Phase | programis rel ease based on serol ogy and
a Phase Il programrel ease of all conponents including
cel lul ar conponents based on nucleic acid testing.

| will discuss the |aboratory turnaround
time our product control and recipient followup for the
index unit and let nme just say | don't have a slide for
| ook back or prior collections, but of the 12 index
units that | identified this nmorning, six were from
repeat donors. O one of those repeat donors, we had a
| ook back in which we were actually able to retrieve the
plasma fromthe hospital. That plasma was tested by PCR
at NG and by TMA and was found negative and that | ook
back occurred 60 days prior to the index donation.

Automation was nicely covered by the AIBC
presentation and simlarly at the Red Gross we have five
different software systens that allow rapid and
ef ficient comunication fromthe point of sanple entry
into the | aboratory through resolution of reactive pools
and all five of those systens have been vali dat ed.

What is currently and desired for testing?

Qovi ously, we encourage nore autonati on because we are
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currently doing a manual test and clearly the nore
automated we are, the better off we are and then | wll
end wth the ease of requiring NAT testing as far as the
Red Cross.

Next, please. | showed this slide earlier,
but I"'mgoing to show it again because it's relative now
to how we define the phases of our program Frozen
product control, through all phases of the Red Cross
program Qur Phase | program which went from March and
ended in early Septenber; our
pre-Phase Il program which included the |ogistics of the
product control program but not yet included cellular
product release, so that's where we are now and we w ||
nove after the first of the year into what we call the
true Phase Il program where we will control cellular
products. But we are not there yet. W are testing
pools of 16 as if we were in this program but currently
we are releasing cellular conponents based on serol ogy.

And we do test in one |laboratory which represents a
form dabl e chal | enge.

Next . This represents daily collections
over a period of two nonths, Septenber and Cctober,
al though that's irrelevant because the cycle that you

see, according to day of the week, represents the
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reality of sanples comng into the |aboratory. And for
t hose of you who can't see this, this |line here is the
20,000 units per day. So the | aboratory for each of
t hese bars, over 20,000, including this one that's
al nrost 30,000, this one |aboratory is to break down
boxes, releasing these 30,000 units at which they have
to be accessioned, pooled, tested, resolved and results
communi cated back to the collection region. So this is
quite a chall enge.

Next. During our Phase | or pool size 128,
this represents over the same period of time which was
the end of our Phase | program our nedian turnaround
time fromthe point of entry into the |aboratory to the
point of release of results. So this is a 42-hour
turnaround tinme and you can see how t he peaks correl ates
to those peaks of the highest collection dates that |
showed on the previous slide.

Next . Wen we went to pools of 16, it
doesn't take very conplicated mathematics to see that in
this one | aboratory our testing volune increased eight
fold and it also included testing of seroreactives. So
we also had nore pools to resolve and when we coul d,
based on an initial reactive results fed into us from

our national testing |aboratories, we pulled initially
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reacti ve sanpl es. So not only did we have the eight
fold increase just based on the arithnetic cal cul ation,
but we had to deal with all the seroreactives and
contam nants resulting therefrom So this yellow |line
here represents the nedian turnaround tine. The dash
line here represents the nedian of Phase | at 42 hours.

And in the beginning there needed to be a period of
adj ustnment, but you can see now that we're trying to
stay below the Iine and where this needs to be, maybe at
20 hours or less for us to control all products, that's
what we need to determ ne and that's where we need to
nove.

Next . Because we are releasing cellular
conponent s based on serol ogy, the point at which we get
a NAT reactive pool at the 16 nenber stage is when we
initiate product quarantine or we freeze products in-
house or notify consignees that you may have a product
that may test NAT reactive, but is pending further
resolution. So what this slide shows us is based on red
cells, the two different phases, the nunber of products
and the percent at different |locations. So you can see

that greater than three quarters at hi gh nunbers now for

our pre-Phase Il are in-house about a quarter at the
consignee for 99 percent of control of product. One
SAG CORP.
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percent of red cells that were in NAT reactive pools
were transfused, however, none of these confirns to a
si ngl e NAT reactive donati on.

Next . For platelets, giving you the sane
type of information, because platelets have a shorter
shelf life and go out earlier. You can see the
distribution is a little bit different for the two
phases of study so that nore products in NAT reactive
pools were transfused. However, in the Phase II
program there were seven false, | should say, seven NAT
reactive units that did resolve again to the unit |eve
that were transfused. However, none of those were true
positives. They were all false positives, based on the
definitions | discussed earlier. There was one,
however, in Phase | that was a true, confirned yield HCV
sanple that was transfused to a recipient.

Next. |If you look at the ten NAT reactives
in our Phase |, just based on the products nade,
including this one that was transfused, and you total
this all up, we did have product control based on single
donation of 95.5 percent.

Next. In here |l will show you the results
of the recipient. So here was the donor who was

negative by serol ogy, had greater than 10° genotype 2b
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HCV RNA. Pre-transfusion. The recipient was negati ve.
Shortly after several hours after transfusion there was
a two log reduction, but clearly you can see based on
dilutional effects alone that this person received HCV
fromgoing to negative to going to the two | og reduction
of the same genotype 2b. Twenty two days |ater when the
reci pient was resanpl ed, the concentration was 1.2 tines
10°, again genotype 2b. So clearly, this individual was
infected. The donor who contributed this sanple renains
seronegati ve but NAT reactive on days 9, 39 and 81 days
of follow up

Next. Lastly, just to show you how t he Red
Cross is structured, this is the lab that we run NAT
testing. It's in San D ego, the National Genone Testing
Laboratory. It's not in Al aska. It's actually in
California, but all of these sanples on a daily basis,
24 hours a day, seven days a week are shipped to this
| ab, which runs 24 hours, seven days a week and we do
make NAT testing available to non-Red Cross facilities.

Thank you.

(Appl ause.)

DR JACOBS: Thanks, Dr. Stranmer. Qur next
speaker is Dr. Cel so Bianco.

DR. Bl ANCO. W thank you very nuch for

SAG CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




167

this last mnute addition to the agenda. ' m Cel so
Bi anco and I'mthe President of Anerica's Bl ood Centers.
W thank the Center for Biologics Evaluation and
Research for the opportunity to make these public
coment s. ABC is a consortium of 72 not for profit
community based bl ood centers that collect over half of
the U S. volunteer blood supply.

ABC nenbers are very proud of their
participation in the | argest research protocol ever in
the history of blood donor screening.

You can go to the next slide, Roger. And
t he next one. They are proud of their partners, the
assay kit manufacturers, Chiron, Gen-Probe, and Roche
and CBER

| mpl enent ati on of NAT IND continues to take
a trenendous anount of energy and resources on the part
of all participants. It could not have happened w t hout
an incredible conmtnent to common goals. It happened
with very special people in nmany organizations. |t
could not have happened w thout the explosion of
conmmuni cation and transportati on systens that took place
inthe US. inthe |ast couple of years. And it could
not have happened w thout the Internet and e-nail

ABC nenbers built 16 |aboratories spread
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t hr oughout the country and are testing 6,000, 792 sanpl es
a year for nenbers and for hospitals that collect bl ood
in their communities. According to a survey conpl eted
on Decenber 1st, 100 percent of the 72 nenbers were
performng NAT for HCV; 44 of them were in Phase |1,
that is, all conponents were rel eased on the basis of
serology and NAT. For nenbers in transition to Phase
1, the vast majority of products other than platelets
were rel eased on the basis of NAT. These centers plan
to be in Phase Il early next year. Eighty percent of
the 30 nenbers using the Gen-Probe assay for HV are in
Phase 1I1. Menbers using the Roche system are
inplenenting the HV assay at this tine. And
interestingly, based on the sanme survey, only seven of
our nmenbers indicated in their packing slips that the
units bei ng shipped have been subjected to the research
NAT.

We're excited about the prelimnary results
presented today because they suggest that those efforts
were not in vain. NAT appears to detect infections that
are not detected by the currently licensed tests. The
prelimnary results encourage us to continue to work
diligently towards the ultimate goal of the IND research

protocols, licensing of these assay systens by the FDA
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and the application to the totality of the bl ood supply.

Unfortunately -- next slide, please -- sone
i ssues keep threatening to derail us from the steady
path of licensure. ABC nenbers would Iike to comment on
t hese i ssues.

Next sli de. The first is single donor
testing. W agree with CBER s statenent that considers
NAT on the plasma pools as an interim step until
i ndividual tests are ready for licensure. The issue of
single donor testing is not if, it is when. One
manuf acturer has indicated to us that they will file a
PLA for individual testing using the current manua
system or as they call them sem -automated system
Manual testing at the level required to screen 13
mllion donations of whole blood and nmany mllions of
donations of source plasma would increase the workl oad
by 16 to 24 fold. Compliance wwth cGW woul d becone
practically inpossible. This is unacceptable.

It should be noted that these proposals are
bei ng nmade as Congress expresses great concerns about
errors in transfusion nedicine and the Institute of
Medi cine publishes its "to err is human" report on
medi cal errors. The National Heart and Lung and Bl ood

Institute has funded a mmjor contract for the
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devel opnment of automated instrunmentation for individual
bl ood donors screening by NAT. Wen these or any ot her
instrunment in the corresponding tests are ready and
i censed and rei nbursenent covers the increased costs we
will be ready. Any attenpt to skip the orderly
evol ution of NAT screening that may place bl ood donors
and recipients at increased risk because of potential
human errors wll be vigorously opposed by ABC nenbers.

The next slide. The second issue that
concerns us is pool size. One nmanufacturer has chosen
a pool size of 16 plasnma specinens while the other has
chosen a pool size of 24. Consi dering the
characteristics of NAT, these differences are not
statistically significantly. However, there have been
attenpts to suggest that a slightly snmaller pool size
woul d provide a higher sensitivity. W believe that FDA
has the authority to prevent such msleading clains from
bei ng propagated and respectfully request that it does
so.

CBER could contribute to the avoi dance of
t hese type of issues by providing manufacturers with a
specinmen that constitutes the mninmum sensitivity
st andar ds. Manuf acturers would be required to adapt

their systens to neet these standards regardl ess of pool
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Si ze.

Next slide. The third issue, ABC nenbers
are extrenely concerned about conflicts between
intellectual property and public health. These
conflicts are illustrated by two recent events. In one,
Chiron, the owner of the patent rights to the HCV
sequence chose CGen-Probe for the manufacturer of ACV NAT
and indicated that they will not |icense any other
manuf acturer. ABC nenbers recogni zed that intellectua
property rights and royalty rei nbursenent are notors of
progress in our society. However, nonopolistic contro
of public health is not an acceptable practice. W hope
that Chiron and Roche will conme to an agreenent that
serves ot her donors and patients. And actually, there's
a beautiful statenent that was made by Karen Shuse-
Li pton, the Executive Director of the ABB in the nost
recent ABB news publication that refers exactly to this
same i ssue.

In the other incident, the discoverers of
the so-called SEN-V virus published their findings in

the New York Tinmes and in their Internet site. They

have not yet published a single paper in the scientific
l[iterature or nmade a single presentation at a scientific

nmeet i ng. They appear to care nore about their stock
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value than about the public health value of their
di scovery. | nust enphasize that ABC nenbers and |
bel i eve the entire bl ood banki ng community have as their
goal the best interests of blood donors and recipients
and will do everything in their power to remain true to
this goal.

Fourth, and the next slide, we urge FDA to
consider withdrawi ng the recommendati on for use of
H V-1 p24 antigen assay when a facility perforns NAT for
H V-1 under an FDA-approved |IND protocol and rel eases
products under Phase Il. The contribution of H V-1 p24
antigen and assay to the safety of the bl ood supply has
been m nuscule and NAT is theoretically superior and
actually, in practice as we saw the data today for the
detection of HI V-1 even when tests are perforned in
pool s.

Renmoving HI V-1 p24 antigen for the | east of
required tests will allowtesting facilities to focus on
nmore inportant issues and wll reduce sonme of the
financi al burdens.

Finally, we urge CBER to allow the use of
NAT tests currently under IND as an additional, nore
specific test for confirmation of anti body screening for

HCV and H V-1. NAT results would not affect donor
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deferral status and would greatly facilitate donor
counsel i ng.

The | ast slide. And finally, we want to
congratul ate everybody that contributed to the success
of NAT i npl enentati on. Thank you very nuch for your
attention.

(Appl ause.)

DR M ED: Thank you, Cel so. Qur next
speaker will be Sally Caglioti, also speaking on behalf
of America's Blood Centers.

DR CAGLI OTl . Thank you. I'"'m going to
address the sane |list of issues that Sue described that
we were asked to address today in the context of the
Arerica's Blood Centers who were performng the Gen-
Probe Chiron and Gen-Probe TMA assay.

First slide, please. This shows a nmap of
the centers that are involved and you can see here that
we have three | aboratories, in MIwaukee, one in Florida
and one in Arizona. The blue dots represent all of the
collection sites for whomwe performtesting. As others
have descri bed the sanples are flown in or driven into
these three |aboratory sites on a daily basis. The
three sites work together to devel op standard protocols

for validation, for procedures, and for training. So

SAG CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




174

we're all using very common procedures.

Next slide, please. oing through the |ist
of questions as far as routine product release and
surveying our sites, of the 56 sites for whom we do
testing, 55 claimed to routinely rel ease products based
on both serology and NAT results. However, 11 of the 43
sites that surveyed that responded to the question said
they did have a policy for exception rel ease based on
serology. So | think the definition here is unclear as
to how many sites are really releasing all the tine
based on NAT results and it occurs that it's |less than

the 55 of the 56.

We did have sites that did -- that are in
Phase Il that reported sonme significant product | ost
during inplenmentation. Twel ve of 43 sites that we

surveyed reported sone significant |osses, primarily in
pl atel et pheresis products during the first stages of
i npl enent ati on, when turnaround tinmes were very |ong.
Next slide. Turnaround tines vary. They
obviously differ from one |ab to another. W have a
range of anywhere from 12 to 18 hours and these are
means for test result. |In other words, time into the
lab and tinme out and then turnaround tine fromthe tine

of collection until the tine of release of the products
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is anywhere -- ranges from20 to 36 hours.

Recipient followup is in progress. | told
you earlier that we do have six cases, six field cases.

O those, we have two cases where we haven't forned the

reci pients of the other donors. It is not appropriate
to do so, so this is in progress. As far as donor
foll owup goes, of the NAT reactives that we have for
which we have not been able to confirm by
discrimnatory, we have about a little over half of the
donors who have returned for follow up

Next slide. As far as just identifying
i ssues that our hospitals have made us aware of, during
the inplenmentation, although we do feel I|ike the
i npl enmentation went very snoothly. The bl ood centers
and hospitals for whom we provide | aboratory services
were extrenely concerned about the delay and product
release for a period of tine. Product 1|oss, the
shortened expiration dates on platelets, as well as the
m xed inventory that Kay nentioned, donor deferral and,
obvi ously, the increase in cost.

Next slide. The |aboratories as everyone
mentioned, are extrenely concerned about the |ack of
automation. The difficulty in adhering to current good

manufacturing practices wth the difficulties in process
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control with these nmanual systens.

It was also very difficult in the |earning
curve for the new technology. W're not famliar with
nmol ecul ar technology in blood centers and this was
sonething that we had to overcone. The | ogi stics of
centralized testing was sonething new Many of the
| aboratories who are doing testing for others, this had
been their first experience with doing so. And then the
conpl exities of pool testing.

The next couple of slides | just want to
el aborate a little bit on. The issue that | talked
about this norning which is the issue of fal se positives
whi ch causes a concern for us because these now are
peopl e who are deferred, blood donors who are deferred
and we have al nost 300 of these in our system

As you can see fromthis curve, this is a
curve by nmonth, the nunber of false positive incidents
that we have had within our |aboratory and you can see
there's a spi ke and obviously this represents a | earning
curve of the test and we are com ng down in the nunber
of false positives that we're seeing. But obviously, we
need to resolve this issue. It has donor inpact. It
has product i npact. It has cost inpact. And we are

wor ki ng very closely with Chiron and Gen-Probe and the
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other laboratories to try to evaluate what's causing
t hese.

Next slide. W found in |ooking at the
relative position of these sanples in the test system
itself that 99 percent of these are caused by sone
positional effect wthin the test system so in 47 of
the cases, there was a seropositive right next door to
that positive sanple. In 15 cases, there was a
seropositive sanple either in front of or behind in the
actual test system Wthin the TTU, which is the
testing unit, there were 33 and then there were 20 j ust
randomy within that run. So | think that we know t he
reason for the fal se positives and we are working very
carefully to try to reduce this nunber. And
then lastly, 1'Il address the issue of availability.
All of the Chiron Gen-Probe centers are accepting
testing fromboth hospitals. O the 56 sites that we

test for, 12 of those sites are hospital transfusion

services. So |I'll close with that.
Thank you.
(Appl ause.)

DR. M ED: Thank you, Sally. W also have
M chael Strong for America's Blood Centers.

DR STRONG | also wll address the
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gquestions that have been posed to us by the FDA I n
terms of markers tested, the Roche sites are currently
intransition to HV. The majority of those sites wll
be up by the end of this nonth and we have the two final
sites that wll up by the mddle of January.

In terms of Phase | to Phase Il transition,
our recent survey denonstrated that we have a majority
in Phase 11 for HCV. W are just beginning the
transition to HHV with two | aboratories that are up
This is the tinme line for transition to Phase Il by the
| aboratories that reported. There are still a
significant nunber of |abs that haven't determ ned when
they will, in fact, be in Phase I

Next. In terns of recipient followup, so
far the ten confirmed donors that we have been all first
time donors, so there have been no foll owups to be done
on those. And all of the products have been controls
where there have been no rel ease of positive products.

In terms of turnaround tine, | nentioned
this norning that we have a turnaround time of about 10
to 14 hours for the test. |In terns of platelet rel ease
with a couple of exceptions, the mjority of our
| aboratories are able to rel ease product within 24 hours

with the exception of those where we have a positive
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pool and resolution testing has to take place. In that
case, worse case seens to be about 72 hours.

Next. In terns of automation, our current
system enploys the Hamlton 1 AT Plus Pipetter. The
COBAS sanple core analyzer which has quite a |ot of
field experience now in Europe and el sewhere in the
worl d, the new Anpli Screen data system which -- data
managenent systemwhich is currently being inplenented
inthe mgjority of the Roche testing sites wth a couple
of exceptions is version 1 and the second version is to
be i npl enmented shortly.

In ternms of desired automation, clearly for
us automated sanple preparation would be a huge
inprovenent. CQurrently, it's all done manually on these
pools and that's been a probleminitially with failed
internal controls. And of course, we also, we'd like to
see software upgrades that would allow us to nmake this
an integrated system from sanple in to data out to
connect with all of the different information systens
t hat we currently enpl oy in t hese di fferent
| abor at ori es. There are a nmultiplicity of different
sof tware systens.

Next. In ternms of test availability, once

again | showed this slide this norning. W have the 13
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sites distributed geographically throughout the country.
That was one of the selection criteria by ABC for
determining test sites. And you can see from the
connections here with the colored dots where the
collection centers are relative to a test setter. To
pi ck our heartland representative here in Kansas City,
you can see they have sanples comng fromOChio in the
central part of the U S. and, of course, the further
away, the nore challenging in the turnaround tinme and
pl at el et rel ease.

Next . Now finally, | do want to give
credit to all of the |aboratories that are involved in
this process. It's been a tremendous effort to
coordinate all of these prograns. The cooperation with
Roche has been very good and it's been a real challenge
to do that. But to give you sone idea of where we stand
relative to |l eadership and it's been about a year since
that cold night when we first started, we also would
like to just show you what the | eadership has been I|iKke,
and al so to redefine w ndow cases.

(Laughter.)

We have been all over the map.

(Laughter.)

Thank you.
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(Appl ause.)

DR. M ED: Thank you, M chael, | think.

(Laughter.)

Next we have Chris Healey, speaking on
behal f of ABRA.

MR, HEALEY: Thanks, Paul . As you may
know, ABRA is the trade association and standard setting
organi zation for the source plasma collection industry
and just let ne just echo what Celso said that we're
proud to be part of the NAT success story. Although
ABRA nmenbers and plasma collectors, in general, haven't
been involved in the process of pursuing |INDs for NAT
they nevertheless play an inportant role in fulfilling
the IND requirenents. First, collection centers are
responsi bl e for ensuring that adequate infornmed consent
is obtained fromeach donor whose plasma will be tested
under an IND. This is no small task when one considers
that a single collection center nay supply two or nore
fractionators with INDs that nandate the use of varying
i nformed consent forns.

The same hypothetical center my also
supply a non-U. S. fractionated for whom no inforned
consent is required because NAT may not be -- because

NAT may not be considered an investigational test in
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that country.

The second way in which plasma collection
centers contribute to the success of NAT is by managi ng
t he |1 ook back process. Collection centers are charged
with the responsibility of identifying prior donations
fromdonors that have a positive test result by either
serol ogy or NAT. Because the tine frames for obtaining
test results vary by test, this process becones nore
conplex with the addition of each new test and NAT is no
excepti on.

The conplexity of the | ook back process is
confounded even further by the growng list of events
for which | ook backs are required. Fromthe perspective
of source plasma collectors, |ook backs and inforned
consent represent the greatest challenges in terns of
NAT i npl enent ati on. However, they also represent the
gr eat est opportunities. ABRA believes that a
substantial effort should be undertaken to standardize
informed consent forns for NAT. This would sinplify the
process for collectors, fractionators and regulators
ali ke without in any way inpacting source plasma safety
or conprom sing the donor's right to know.

Further, this would permt source plasm

internmediates to nove nore freely between and anong
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fractionators and to neet market demands in a nore
tinmely basis.

Second, in light of the resulting reduction
in wi ndow periods occasi oned by NAT, FDA should begin
reconsidering the |ook back, the current |ook back
periods. Such periods currently range from six nonths
and, in the words of Buzz Lightyear, to infinity and
beyond. But with the advent of NAT and the industry 60-
day voluntary hold, the question beconmes what is an
appropriate | ook back period?

A third inplenentation issue for the source
plasma collectors is how NAT has inpacted the
adm nistration of the ABRA viral marker rate standard.

For those of you who don't know this past year ABRA
inpl emented a revised viral marker rate standard that
sets cut off limts and action |evels based on the
nunber of confirmed viral market positive donors at each
center. Centers that exceed the standard for a single
review period of six nonths nust take corrective action
and those that exceed it for two periods |ose their QPP
certification.

This standard was devel oped using industry-
w de data that were collected just as NAT for HCV cane

into full inplenentation. In terns of inplenmenting this
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standard, NAT has added an wunanticipated |evel of
conpl exity. The NAT data nust be aggregated by
collection center and reconciled wth each center's
serol ogy data. The fact that different |aboratories
perform serol ogy and NAT nakes this process even nore
arduous. Today, the viral nmarker rate standard has been
fully inplemented and the first formal six nonth review
period will conme to a close at the end of Decenber, this
month. ABRA is confident that the NAT results will be
fully integrated into this process.

In closing, I'd like to reiterate that the
source plasma industry is proud to be part of the NAT
i npl enentation process and we | ook forward to an
on- goi ng di al ogue regardi ng our proposals for inforned
consent and reconsidering | ook backs. Thanks.

(Appl ause.)

DR M ED: Thank you, Chris. And | believe
as our final speaker for this session we have a
representative of |PPIA

MR HEALEY: I t hi nk t hat t he
representative will be available to respond to any of
t hese questions to be appropri ated.

DR. MED:. kay.

DR.  JACCBS. Ckay, we've got a period of
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time to discuss sone of the questions and Joe's going to
show you on the overhead. | think as you |ook at the
i npl ement ati on questions, you'll see that many of these
were covered by our speakers. W'd like to go through
thembriefly and see if we have additional comments on
t hem And we want to assure you that we've been
listening carefully to the various specific coments
that were directed to FDA about suggestions for how we
are continuing to inplenment those and sone specific ones
were made by Dr. Bianco, by Kay Gregory and just now by
M. Heal ey.

So looking at the first inplenmentation
question, it seens as those nost people have tal ked
about the timng from Phase | to Phase I1I. It seens
t hough fromthe data fromDr. Strong that we're not sure
about full inplenentation of HV and | wonder if the
di fferent groups could comment specifically on what they
think the time line will be for full inplenmentation of
H 'V and at the same tine, do they want to say anything

el se about the shelf life of platelets in Phase |1

We could start here. Sue or -- did you
want to respond to that on full inplenmentation of HV in
Phase 117?

DR. STRONG Ckay, I'll start. Since |'ve
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raised this ugly specter. | think the big problemfor
the Roche sites is software. The dreaded V word, as we
say, validation

Because we have a nultiplicity of systens
and people are trying to automate as best they can in
order to elimnate errors frommanual data transfer and
to make the inplenentation easier, they have put off
going to Phase Il for HV for the very reasons just
mentioned. Platelets are a significant problem

Also, to sone extent, transportation and
turnaround tine for sanples in and out for sonme centers
has been a problem so | think to be conservative,
people have tried to do it in a fashion that doesn't
overly extend the availability of blood conponents.

Qovi ously, sone places have been able to do
that nore quickly than others and ny guess woul d be that
we wi Il probably have everybody in Phase Il wthin about
six nonths. That's ny best guess.

DR. CAGI OTl : ["ll just comment on the
Chiron Gen- Probe. | think you've seen the data.

There's a very high percentage of those that are within

our IND that are in Phase II. However, many of them

have these exception rules. | think to be 100 percent

Phase Il, | think it will mean that we'll have a |icense
SAG CORP.
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test available fromthe FDA. So | believe that we won't
be in 100 percent Phase Il product release until we do
have a |icense test of sone sort because there are sone
organi zations that just feel |like they cannot get their
platelets released in a tinmely manner due to all the
conplexities of the testing.

DR GAMVON: | just want to make a conment
that AIBCis currently 100 percent in Phase Il. W felt
that it was necessary to do and we were able to do that
fromthe start. Thank you

DR STRAMER  Speaking for the Red Cross, a
little bit larger volunme in conparison to AIBC. W've
been testing in one laboratory and as |'ve shown you
from the nunber of sanples arriving per day, the
form dabl e challenge for us is having additional sites
to perform testing. W are currently in process to
bring up the second facility, very close to our first
facility in order to split our testing into tw and
hopefully that wll decrease our turnaround tine,
perhaps by half. Wat we need to do is clearly define
what our turnaround tine needs to be for Ilabile
conponents to make sure they're available for our
consignees and then to go through the process of

training and all of our procedures. So we hope that
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wi Il happen shortly after the beginning of the year, but
| cannot tell you a specific date because we need to
have a specific target and then we need our plans for
i npl enent ati on.

DR. JACOBS: Thank you.

DR. M ED: I'd like to go back just a
monent to the question of platelet release and direct ny
question to R chard Gammon and perhaps al so Sue Straner.

Richard, you nentioned that autonmation
problenms with -- when you have those problens with the
TECAN or the L.A Block or you have invalid tests or
errors which, taken all together, may not be that
i nfrequent and you need to go back and recreate those in
process and master pools.

First of all, a logistical question. Are
the sanples that went into that master pool sonehow
sequestered so that they can easily be brought back out
again to create new in-process and nmaster pool and
secondly, if you do have an automation problem or an
error or an invalid test, is that it for platelet
rel ease because now you're tal king about getting into
second day and maybe the third day. Under Phase II.

DR,  GAMMVON: Ri ght. Well, a couple of

t hi ngs. W haven't, to ny know edge, we haven't
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rel eased anyt hi ng. W have not released anything
wi thout being fully NAT tested. |If there is a problem
and we do do -- we have two runs a day, sonetines three
runs, norning, afternoon and sonetinmes evening. So if
there would be a problemor a loss of a run or a run
woul d have to be redone it could be done | ater on that
day or the first thing the next norning. So to ny
knowl edge we have not rel eased any conponents w thout
NAT and serol ogy testing.

DR MED:. Nowif you do have an automation
problem or an invalid test or some type of error in
performng the NAT test and you're releasing al
products, including platelets, based on NAT in addition
to serology, you do have to go back and reform those
pool s. Does that take release of platelets out of the
guestion entirely?

DR. GAMMON:  No, not entirely. W' ve been
able todoit. If w can't do it that day, we'd have to
do it the next day and you're right, it would cut a day
off of the -- it would cut a day off of the rel ease of
t he conponents, but the general agreenent with the AABC
menbers is to hold off in rel easing those conponents, so
the NAT tests are avail able. Now of course, all the

menbers do have built into place an energency rel ease
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form If there would be an energency that the
hospital's physician could sign for an energency rel ease
of conponents not fully tested.

DR MED:. Sue, has that been a problemfor
the Red Cross?

DR.  STRAMER: Again, we're releasing
pl atel ets based on serology, but to address the question
of invalids and what happens. Firstly, as pools are
created they're stored with their constituent donations.

So if there was a reactive pool the individual
donations are inmediately accessible. I f repooling
needs to be done, let ne say the only reason we woul d do
repooling other than an inadvertent accident which
hasn't happened, is because we do gravinetric checks in
our pools and if they're not within the correct wei ght
range, then the pool is considered invalid and then the
sanmples will be repooled. But once the pooling is done
and the pool ed sanples nove to testing, if we have an
invalid, those are added on inmediately the next run.

So they really shouldn't be a problemfor platelets.

Let me say this also, and | don't know how
logistically possible it is, we don't nmake platelets
fromeach collection. So clearly there are other ways

to overcone the issues of the small nunber of invalid

SAG CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




191

runs we've had, etcetera.

Dr. Tabor has a question

DR. TABOR Could we try to nail down the
answer to that question a bit nore concretely? 1s AIBC
already in Phase Il for both HCV and HV? |Is the Red
Cross hoping to have Phase Il in place early next year
for both HCV and HV? And is ABC not going to have
Phase Il conpletely for both H/C and HV until there's
a licensed test?

DR, GAMVON: kay, AIBC is in Phase I1I.
We've been in Phase Il since we began testing on Apri
1st and we test for H 'V and HCV

DR. STRAMER The Red Cross tests all
consenting donors for HCV and HV. However, we're stil
in Phase I. Atinme line for Phase Il has not yet been
conpl etely devel oped for inplenmentation. W hope to do
that, let nme say, perhaps by first quarter.

DR TABOR You're referring to both tests?

DR. STRAMER: Yes. W do both tests

because we run the Miultiplex test, so we don't have a

choi ce.

DR. TABOR  Ckay.

DR. STRAMER: But we again, don't have a
definite time line. It is our goal to be in Phase II
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obvi ously, as quickly as possible.
DR. TABOR And ABC -- did | wunderstand

that correctly?

DR. Bl ANCO You heard correctly two
different answers and it's -- | think that what we have
-- Mke Strong not too long ago said we are all in Phase

Il on a good day.

(Laughter.)

W have to recognize that those systens
were put together as -- they were not final tests that
a manufacturer had put together, had tested internally
and all that. Those things have been evol ving. And
particularly, | think there are two nmajor issues that we
still have to resolve. One is logistics. |If you saw
the --

DR. TABOR Cel so, excuse ne, | nean the
reasons -- we've heard the list of reasons. |'mjust
trying to nail down the nunbers.

DR. Bl ANCO The nunbers will come as we
inprove this software for the Roche systens and as the
| ogistic issues are resolved for centers that have to
travel a lot to get there. And so | believe that the
prediction that Mke nmade of six nonths to get there is

correct. | think that what Sally was trying to tell us
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is that the inducenent of a |icensure would be a great
nmotive for everybody to be in Phase II

DR. TABOR: (obviously, if you were forced
to do it, you have to do it. But that al nost |eads
right into one of the other questions. W've now talked
about 99 percent of the supply. Are the tests available
to everyone and to what extent can soneone who is not a
part of your system obtain testing?

DR BIANCO To ny know edge, and | think I
can respond the sane for all the organizations that are
sitting here, the tests have been available to everyone
and at least, for instance, the exanple that |I have in
New York, hospitals that collect and have not used the
system is because they did not finish going through
their IRB or they didn't have enough encouragenent to
j ust nove fast enough.

DR, TABOR W still get letters or at
| east sone letters at FDA fromsnall outfits conpl ai ni ng
that they are at a conpetitive disadvantage. Should we
just send themthe addresses of the large |IND hol ders?

That's good because that's what we've been doing.

DR. BIANCO Definitely.

(Laughter.)

DR.  JACCBS: W asked the question: has
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contam nation been an issue? | think we've had speakers
address that, so | think now we'd like to ask the
guesti on what have you | earned from | ooking at your data
about contam nation or other types of errors, and could
you briefly coment on any changes in procedures,
etcetera, and Sally, could you speak first?
DR CAGIOT: I'mthe ring | eader of this.
| think it's real clear, at least in the systemthat we
use and | think the Red Cross has conme to find since
they've started to include seropositives in the pools
and in the test systemitself, but the contamnation is
comng at the individual test level wthin the test
system within the run. W don't seem to get pools
contam nating other pools and we don't seemto see a | ot
of pooling contam nation of sanple to sanple within the
pooling system This all happens intra-run. So | think
what we need to do is look at ways to separate the
seropositive sanples when we're doing the resolution
testing, i.e., when we find a positive pool, perhaps
| ook at the seroreactive sanples and take those out of
the run. So yes, we are |looking for ways to try to
reduce that. But it is an issue and it seens to only be
occurring with the individual sanple level, not within

t he pooling systemitself which is | think what we were
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concerned about before we started testing.

DR. JACOBS: Thanks. Sue?

DR. Bl ANCO Actually, Mary Beth, just a
cooment. |If we conpare to the predictions that we had
in the early days of NAT testing, we were very scared
and actually I think that every one of these systens in
the centers took a | arge nunber of precautions in terns
of separating environnents and engineering and all that,
t hat have prevented those disasters from occurring.

DR. STRAMER: I'd like to reiterate what
Cel so said. As | presented this norning, our pool
reactive rate or initially reactive rate for our
pre-Phase Il is only .17 percent. And that's conparable
to the lowest test we do today for serol ogy. So our
initial rates are very low Qur repeat rates, that is,
rates now to a single donation level, are only 1 in
30,000. That is clearly Iower than any serol ogical test
we do and I'd Iike to think it is because as Cel so al so
said, we've taken the precaution to really isolate and
have a |linear work flow. But since we -- the challenge
did come when we included seroreactives. So until we're
in a Phase Il program what we are doing now is
obtaining the serological results from the NILs and

segregating, renoving the seroreactives, testing them
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singly, not even bothering to pool them and we've
isolated those on isolated runs. So clearly, separation
of seroreactives out of the pooling and during
resolution also will help prevent contam nation.

DR JACOBS: ood, thanks very nuch. And |
wonder if either Dr. Gamrmon or Dr. Strong woul d want to
comment on that?

DR. STRONG |I'd be happy to. One of the
things that we've learned is that you have to be careful
when you wal k across a roomw th a plateful of sanples,
that you don't trip and drop them and cross contam nate
that you' ve got everything in your hands. I
think a second thing is automation is clearly going to
be a big inprovenent to this process. Any kind of
manual steps, any kind of manual pipepetting wll
i ncrease the chance of contamnation. | think that a
| ot of these contam nation aspects have been because of
pi pepetting problens. The texts have gotten very good,
to be nore careful, and that the |earning curve has
clearly been inportant in that. So there's still a |ot
to be | earned, but the nore we nove toward automati on,
| think the better off we're going to be.

DR GAMMON. And | just wanted to enphasi ze

that | think mnimzing contamnation, a proper training
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of staff. W have a unidirectional work flow and
strictly adhere to that, when we have doors marked "do
not enter", nove in one direction and strict adherence
to the manufacturer's insert all help to mnimze
contam nation issues.

DR MED: Chris, you asked a question what
is an appropriate | ook back period. | think we heard
fromM ke Busch this norning about his experience wth
| ook back. 1'd like to direct this question, first of
all, to you, Chris and then secondly, maybe to Cel so and
Sue.

Going back to prior collections, how far
back are you going, how many cases have you done and
what have you found?

MR. HEALEY: Paul, | don't have any direct
data on the I NDs and perhaps others in the audi ence can
comment on that, but | think you heard from Chuck
Hel debrant and Al pha this norning that 100 percent of
all inplicated units were retrieved under the industry
60-day hold and we've rolled that data out before, that
the 60-day hold really affords an adequate opportunity
to hold back all those inplicated units with the NAT and
t he shortened wi ndow period nakes that hold even nore

robust, so we're really able to get 100 percent of al
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the inplicated units. | hope that addresses what you're
aski ng.

DR. M ED: Now there's prior collections.

Sone had not been, perhaps, previously NAT tested.
Have you found NAT positives anong those?

MR HEALEY: [|'mnot sure | understand your
guesti on. The | ook back units, in other words, have
they not been NAT tested? | can't answer that. | don't
know what the individual | ND holders have done with the
units they have retrieved, whether they've gone back and
eventual |y perforned that on those, and what the results
are.

DR. M ED: Al'l right, Celso and Sue, how
far back are you goi ng, and how nmany cases do you have,
and what have you found?

DR STRAMER kay, | can go first. First,
the IND, the sinplest approach we took was to take what
the FDA is already using, so for |ook back for HV we
used p24 antigen, since NAT is a marker of virus and so
IS p24 antigen. So we do | ook back for three nonths.

For HCV, we do |ook back for a year.
That's the current guidance, correct ne if |'m wong,
but that we are just applying what the FDA has al ready

chosen as the nost |ogical nethod.
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From our 12 cases that | discussed, our
i ndex cases, our yield cases, six were from repeat
donors. | don't have nenorized all the collection
dates, but interestingly enough, nost of them did not
fall into the | ook back period. O the one that did, we
were, knock on whatever, it was incredible |uck that we
could retrieve that plasma, that the plasma was sitting
on the hospital shelf. W could call the hospital, get
the plasma and have it tested. And that was 60 days
prior to the index NAT reactive unit and that tested
stone col d negative on every test we could throw at it,
al though there is a red cell recipient and that red cel
recipient wll be notified to be tested wth
encouragenent with the consignee giving themthe plasma
results so that that recipient shouldn't be unduly

alarmed. W had additional data that they're |ikely not

i nf ect ed.

DR. BIANCO Yes, | don't know exactly al
our nunbers, but | believe whatever they are, they're
very small. And | don't think that they have been

published at the present tine. W are using the sane
algorithm for HV these three nonths, or eight weeks
actually, use the p24. A gorithmfor HCV, we are doing

one year. | think there is a big difference between
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what is done with source plasma versus our donors. CQur
donors cone at bigger intervals, and so the | ook back
has | ess neaning. Wthin the source plasma, the donor
cones regularly, the plasma is there and there is --
they can collect the data and they can hol d back those
units nore effectively. Now | don't think that we are
ready in whole blood collection, at |least |I'm not ready
to accept a certain |ook back period except for the
nunbers that Mke was showng us and that were, in
essence, faulty.

DR. JACOBS: | think we could take just a
few questions fromthe floor if there are any. Wile
we're waiting to see if soneone cones to the m crophone,
I'd like to thank all of our speakers. | think it's
been a very interesting session and we appreciate your
directly dealing with the questions that people are
concerned about and | think we've gotten sone very clear
i nformati on. So if there's anyone who would like to
raise an additional question, if you'd go to the
m cr ophone.

VWll, | guess you' ve maybe anticipated --
is this soneone comng? Wll, he's going to a chair.

Ckay.

Pl ease identify yourself when you ask the
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questi on.

MR.  SHERMAN: I'"'m Larry Sherman from the
CAP. | would echo Kay's hospital perspective and from
t hat standpoint ask if there have been any bl ood centers
who have exchanged post-NAT inplenentation frozen
product for pre-NAT product still out on shelves?

DR. CAG.I OTl : Larry, yes, Blood Systens
did that.

MR. SHERMAN: Bl ood Systens has done that.
Anybody else? The reason | ask is from a hospita
perspective and patient perspective, it's intriguing.
The hospital, let's say a patient is transfused right
now, that wasn't done, that patient gets red cells and
plasma will get tested -- red cells for which they pay,
but the FFP fromthat donation for which they have paid
for the testing probably is going to Europe for
fractionation and the FFP that they've received was
probably drawn by spring or winter and wasn't NAT
t est ed.

DR. Bl ANCO. I'd like to make just one
comment, Larry. W all did that with p24 antigen. This

was a licensed test. W knew the outcone. W knew what

was going to happen. 1In this case, we are in a | ND node
and while the results here are very encouraging, | think
SAG CORP.

202/797-2525 Washington, D.C. Fax: 202/797-2525




202

that we are all --

MR SHERVMAN. | agree fully and | agree NAT
should be tested, but I'm sinply saying that patient
paid for the whole nine yards to be tested.

MR. TEGVElI ER: Gary Tegneier, Comunity
Bl ood Center, Kansas City.

Sue, | have a question for you. You
indicated that Red CGross is testing for HV and for HCV
for all consenting donors. | wondered what percentage
of donor who are declining to be tested?

DR. STRAMER: From data we coll ected when
we first inplemented, it varied fromone to two percent,
but current estinmates are probably one percent or |ess.

MR. TEGVEI ER: So are you discarding the
bl ood from donors who do not consent to be tested?

DR STRAMER Currently, we don't, but very
shortly we will go to a policy of, if you consent to
donate, you consent to the test and then everything we
collect will be tested other than autol ogous.

MR. TEGVEI ER Thanks.

DR, JACCBS: Thank you again to our
speakers.

(Appl ause.)

DR TABOR The next session will be on NAT
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testing for Parvovirus B19. The noderators are Dr. Mei -
Ying Yu fromthe Division of Hematol ogy at CBER and Dr.
Thomas Lynch, also fromthe D vision of Hematol ogy. The
first speaker is Dr. Thomas Lynch.

DR YU | just want to introduce to you
Dr. -- probably everybody knows about him but anyway,
Dr. Thomas Lynch is our Deputy Director of Division of
Hemat ol ogy, CBER

DR, LYNCH Thanks, Mei -Ying. Good
afternoon, everyone. This session actually raises an
interesting contrast to sone of the prior sessions in
that we're now tal king about a virus that is generally
less clinically significant than viruses such as
hepatitis C, but have a far greater prevalence in the
general popul ati on and anong donors.

As you may know -- the first slide, please
-- as you may know, the Agency in considering NAT
testing for Bl19, recently reached the conclusion that
insofar as testing plasma for further manufacturing
went, there would be no need to denonstrate the clinica
ef fectiveness of such tests, i.e., no need for clinica
trials under INDs as are being conducted for the nore
significant viruses.

We thought instead the testing could be
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i npl enented as an in-process control and validated as an
anal ytical nethod and that we could control the quality
of such testing and the inpact to the products through
the licensing nechanism Well, this left us with a need
to establish sone reasonabl e and obj ective standards for
eval uating license applications covering nucleic acid
testing for B19 and we' ve gotten together a discussion
group anong those who have been involved in the NAT
testing for the other viruses, within the Agency, to
cone up with sone guidelines in that respect.

Next slide. VWhat | want to focus ny
remar ks on today are aspects of the clinical,
pre-clinical assay evaluation. There are other aspects
to licensing a nucleic acid test such as facilities
i ssues, control of vyour reagents, sanple handling,
shi ppi ng, storage and so forth. Those, | think, are al
very much generic GNP issues that will apply across the
board whether the nucleic acid test is being perforned
for hepatitis C or B19.

The <clinical evaluation is out, as |
mentioned, and this leaves us with the sequence of
events that take place in order to evaluate the
performance of the assay. Qur internal conclusions are

t hat anal ytical specificity, analytical sensitivity and
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the precision of the assay to include reproducibility
and proficiency of the testing | ab should be perforned
as our current recomrendati ons suggest.

However, the determ nation of what for a
better termI've called preclinical specificity which in
other types of tests involve the testing of random
heal thy donors, and preclinical sensitivity which in
current applications involve the testing of a certain
nunmber of known positives, need to be nodified in the
context of B19 screening.

Next sli de. The reason for this is that
NAT for B19 focuses not on the donor and the donor's
clinical status, but on an effort to cap the
contam nation of manufacturing pools fromwhich plasm
derivatives are manufactured. And therefore, whatever
objective standard is set for the performance of such a
test should focus on the manufacturing pool. So
therefore, as a first suggestion, we have proposed that
what ever testing is done should be capable of capping
the B19 DNA contam nation of the manufacturing pools to
| ess than 10* genonme equi val ence per nL and everyt hing
else wll key off of this. So this is a central
pr oposal .

Now we feel that that is a neaningfully |ow
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nunber and there is sone support from that, from the
Vitex experience which | think we'll hear nore about in
a nonent and the nunber of positives that wll have to
be rejected should be nanageable. It should not
paral yze the testing and rel ease process for plasnma

Wth regard to testing for specificity,
there's two conponents to this testing. One focuses on
the famliar, random plasnma donations and the point, of
course, is to -- the expectation is that nost of these
wi |l be negative, but when a positive is obtained that
result should be confirmed with both repeat testing in
duplicate and a confirmatory test, preferably one that
i nvol ves the use of different priners targeted to a
different region of the genone.

The second phase and finally, the confirned
positive should be titered in order to determ ne what
the test actually picked up. The second phase woul d be
testing of 100,000 plasna donations in the form of
m ni pool s. Now |'m making an assunption here, a
reasonabl e assunption, that nost testing initially wll
be done in mnipools, nmuch like it is for the other
Vi ruses. Any positives that are obtained should be
confirmed by, again, repeat testing in duplicate and the

use of an appropriate confirmatory test.
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The sponsor should then trace the positive
reaction back to the individual positive unit. Now this
proposal is not being nmade for the inplenentation of an
approved test, but identifying the positive unit was
considered to be an essential part of validating the
assay. So during the validation phase we think the
i ndi vidual unit should be identified and then the titer
of the positive mnipool and the individual donation
shoul d be det erm ned.

Next slide. For sensitivity, there are
basically three things: testing of 20 known positive
donations. It's a small nunber, but we recognize that
the availability of known positive units may differ from
sponsor to sponsor and determining the titer of each
that is tested.

The second phase overlaps perfectly with
t he proposal under specificity, testing of the 100, 000
donations in mnipools, <confirmng any positives,
tracing the positive result back to an individual
donation and determning the titers of the m ni pools and
the donations. And finally, as the gold standard, al
of the manufacturing pools that result from plasnma that
has been tested through the m ni pool process, should be

tested and determned to be, in fact, less than 10%
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genone equi val ence per ni.

We're bringing these thoughts and I want to

enphasi ze that they've gone no further beyond that,
t hese thoughts to you, in order to get feedback on the
practicality of the proposals and the effectiveness of
them as standards for judging license applications for
B19 NAT testing.

Il think 1'Il finish there. The first
out side speaker is Aris Lazo, Dr. Aris Lazo from V
Technol ogies and this will start a series of tal ks that
will describe actual real world experience wth
Parvovirus B19 and its testing.

Dr. Lazo?

DR. LAZO Well, thank you very nuch and
I'd like to thank the organizer for giving nme the
opportunity to be here and show our data from
i npl enentation of B19 testing in PLAS + SD.

Sorry, | went too far. |1'mgoing to focus
on the inplenentation of B19, testing for PLAS + SD by
t he pol ynerase chain reaction. However, | just want to
mention very briefly that we have inplenented hepatitis
A testing for final product and we submtted suppl enent
to our PLA to the FDA and was approved. On the | abel

claimit states PLAS + SD tested by hepatitis A by PCR
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contains no greater than 9.4 genones equi val ence with 95
percent confidence interval of 6.2 and 12.6. genones
equi val ent per ni.

This testing has been done by NGJ.

As you know, we have an on-goi ng Phase 4
clinical trials and so far we have transfused 77 heal t hy
volunteers with one unit each and there are 14 PLAS + SD
| ots that have been involved. W have no evidence of
HAV transm ssion. W have 18 seroconversions for B19.

Al of themare associated with three lots of PLAS + SD
that contains PCR titers greater than 107 Lots with
B19 titers less than 10* have no volunteers transnitted
with those | ots has not seroconvert ed.

Therefore, Vitex decided to take the action
to screen for B19. The available nmethods for testing
antigen and antivirus are not appropriate, therefore, we
decided to develop, inplenment and validate the CR
testing for B19.

The testing is done at two |evels. It's
done at the mnipool level and it's done also at the
final product. Qur manufacturing pool contains no
greater than 2500 units of plasma. The plasma cones in
cases containing 20 units each. Therefore, we forned

the primary pools fromeach case containing the 20 units
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fromthe pigtail fromeach of those units. And

then fromfive cases containing 20 units each, we forned
what we call the m nipool which contains 100 units. CQur
first round of testing is testing the 100 wunits
m ni pool . If that's negative, it goes into the
manufacture. |If it is positive, then we go and test the
five primary pools. We discard the positive primry
pool that contained the 20 units.

W have tested so far approximately 14, 000
primary pools and we have found 342 of those 14,000 to
be positive. If we assume one positive unit per primary
pool, that will be the equivalent to 1 in 800 and this
correlates with sone of the previously published
preval ence studies.

Once we have forned the mnipool our PCR
consists of two pair of priners. W use an interna
control called PPV which is a porcine Parvovirus very
simlar to the B19. W spike the porcine parvo at the
very beginning so it controls for extraction,
anplification and detection, and the extraction is
manual . W use a Kiagene kit and then we proceed to
anplification and finally detection wusing gel
el ect rophoresi s.

| just want to make a point in here that
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the nunber one lane is a negative sanple. The nunber
two lane is a negative sanple containing the internal
control and | ane nunber three is a positive sanple for
B19 and contains also the internal control.

We al so run bl anks and we run a negative control
every five sanples in order to control for close
cont am nati on.

Once we develop the PCR we proceed to
validation and I just want to validate the assay and |
just want to nmention we did this before the guidelines
that we are discussing were available. What we did was
for -- we tested -- we studied really about at |east
four paranmeters that included Ilimted detection,
interference, the specificity, and precision. The for
the limted detection we used the National Institute
Bi ol ogi cal standards working reagent that was kindly
provided by Dr. John Sal danha. The reason we used this
reagent was because if an international standard is
devel oped, then it will be very easy for us to calibrate
this reagent against the international standard and
assign units and then we know what the true sensitivity
of this assay will be.

For that, we did four series of dilutions a

hal f 1 og apart and each series contained ten replicates.
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Therefore, we tested 40 sanples for all the -- for each
dilution. And the window of the limted detection is
the dilution in which 95 percent of the sanples are
positive. And in this case will be the working reagent
diluted 10"

Based on the same serial dilutions, we
determ ned what is called the endpoint dilution or the
ED50 and that what it tells you really is the dilution
in which 50 percent of the sanples are positive. I n
this case, using the same reagent will be the 102 |f
we assume a Poisson distribution, then we will be able
to -- we were able to cal cul ate the genones equi val ence
for nmL in these sanples and therefore our assay has a
medi um estimate of 81 copies of genones equival ence
sensitivity wth an upper and | ower 95 confidence of 49
and 135. | nust say that these cal cul ati ons were done
based on a paper by Dr. Alan Heath which is the
statistician fromthe National Institute of Biol ogical
St andards and Control s.

Then we proceed to determ ne t he
specificity of the assay and for that we spike our
sanpl e with pathogens that include viruses and bacteri a.

And then in one of the sanples, in one of the

replicates that we did, we spiked all the pathogens
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except the B19 and then we anplified as nornmal. e
didn't see any anplification. Therefore, those priners
for B19 are very specific and they do not cross react
with any of the other pathogens. Then we spi ke the
pat hogens plus B19 diluted 1 to 10. As you have seen
before, 1 to 10 is very close to the limt of detection
of the assay. And we anplify and we detected the five
replicates 505. Therefore, these pathogens do not
interfere with our PCR assay. Simlar results would
have been with the bacteria.

Interference was determned at the | evel of
i ndi genous substances |ike henoglobin, Dbilirubin,
i pids, anticoagulants and nucl eosi de anal ogs. Al the
substances were spiked into the plasma and then we
proceeded to do the anplification. As you can see
there is no interference.

Finally, we did assay precision at two
|l evels, repeatability and internediate precision.
Again, we used the NIBSC reagent, diluted 1 to 10 which

again is very close to the limt of detection. W got

100 percent positive results. Al so, we studied the
i nternedi ate preci si on whi ch i ncl ude di fferent
oper at or s, di fferent days, di fferent | ots, Tax

pol ynerase, extraction kits and again we didn't see any
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effect.

In conclusion, |1 can say that we have
devel oped and i nplenented PCR for hepatitis A and B19
that is cleaning of the plasma for H 'V and B19 reduces
or elimnates transm ssion of B19 and hepatitis A And
transm ssion of Bl19 by unscreened blood products are
i kely, of course, nore frequently than we recognize.

These are the people who have participated in this work
and that's all. Thank you very nuch.

(Appl ause.)

DR YU Thank you, Dr. Lazo. Qur next
speaker is Dr. Thomas Wi ner from Centeon Pharna.

DR, WEI MER Thank you. I["m going to
present pilot study results which were obtained in our
Marburg location. Wiy is B19 an NAT target for plasma
manufacture? |It's a self-limting infection with only
a few clinical consequences. But there are certain risk
groups |like pregnant wonen and i nmuno-conprom sed
patients who receive plasna derived products and there
have been reported B19 transm ssions for coagulation
factors. In addition, this virus can reach trenendous
virus concentrations in the acute viremc phase up to 14
logs per mlliliter. And in addition, it's pretty

resistant to physical-chemcal nmethods for virus
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inactivation and in addition, it's highly prevalent in
pl asma donati ons.

So in our first attenpt to estimate what we
woul d expect if we wanted to start screening for B19, we
| ooked at about 53,000 donations with a very sensitive
PCO, showing that 1 in 835 donations was PCR reactive.

Most of those positives were at |ow or noderate B19
l evel s which is less than 10’ genones per nL. Those
genones refer to the NI BSC 97542 st andar d.
About 1 in 10,000 donations contain titers of greater
than 10’ genomes per ni, up to 10%.

Due to the preval ence our B19 PCR screening
targets the renoval of those high titered donations and
the detection and renoval of such donations fromfurther
manufacturing will prohibit 9 logs or nore fromentering
manuf act uri ng pool s.

VWhat we do, we call high titer screening
which is a PCR of defined [imted sensitivity which was
designed to detect and renove Bl19 positive donations,
was greater than 10’ genomes per niL. This screening is
integrated into the current m nipool testing procedures
and the potential B19 peak | oad of fractionation pools
wi Il be reduced to | ess than 10° genones per ni.

Next slide. W have done two pilot
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studies, one in IND and one in the quality contro
departnent in Marburg which tested part of the plasm
fractionated at that | ocation. They cane to pretty
simlar result of frequency of around 1 per 10,000
donations with a high titer donation
Wll, this results in fractionation pools
and we conpare 30 pools which were from B19 untested
pl asma with over 100 fractionation pools which were nade
fromB19 PCR pre-screened plasma and if you | ook at your
proposed Iimt, there are a couple of pools which would
be at or slightly above your proposed Iimt. Wat we
can see is that the peak virus |oads, they disappear.
The average goes down and there are nore conpletely
negati ve pools found after pre-screen. Next
slide, please. W |ooked at the product and the product
was antithronbin Ill due to the fact that it could be
managed from production | ogistics and that the product
is going to be used in a clinical trial which includes
pregnant wonen. W conpared 12 |ots nmade from untested
plasma with six lots of antithronbin I1l1 which were nade
exclusively frompretested plasma, from plasma pools you
j ust saw. VWhat we knew from validation
studies was that the cumul ative B19 renoval factor in

the manufacturing process for the ATIII is about ten
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lots. Here are the results where eight out of those 12
| ots made fromuntested plasnma contai ned B19 viral DNA
up to about 2.5 lots, | think, whereas all those six
| ots made from pretested plasma were PCR nonreactive.
So this indicates that the virus reduction capacity of
this manufacturing process in conjunction wth the high
titer screening for B19 results in an unreactive final
pr oduct .

Now this is specific for ATIII. This may
| ook like different for other products and we may only
be able to look at those products once we have
i npl emented our full B19 testing for all our plasna.

Final slide, please. So we feel that B19
high titer screening is a feasible approach to screen
for B19 contamnated units. It will renove plasnma units
with high Ievels of B19 from manufacturing and it wll
significantly decrease peak virus |oads of fractionation
pools and the renoval capacity is nine to 17 lots of
virals. It conplinents the current viral renoval steps
and it considerably reduces the virus burden in fina
product s.

Thanks for your attention.

(Appl ause.)
DR. YU Thank you, M. Winer. Qur next

SAG CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




218

speaker is Dr. Cerold Zerlauth from Baxter Hyland
| mmuno.

DR ZERLAUTH. Ladies and gentlenen, if you
have to commute to downtown Washi ngton every day, you
may not choose a Fornmula 1 racing car and if you have to
screen plasma for the presence of Parvovirus, you may
not think of PCRin the first nonent because that assay
has been devel oped to detect very few viruses in rare
i nci dents.

Parvovirus, as we have seen, is present in
hi gh nunbers and in many sanples and you have to make
provi sions that you' re not overwhelnmed with work if you
run a PCR on such sanples. As we have seen, there are
reasons why we should introduce screening, nanely for
the transmssibility that can be detected in plasm
derivatives and mainly there is no reliable test and so
we have to take what we have and that could be PCR or
NAT.

We have seen that preval ence of very high
titer sanples is fairly high, 1 to 10,000. W know that
i ndi vi dual donations can go up to 10 per mlliliter
and overall -- one nore, please -- and we know that
pool ed donations and Dr. Wi ner has just show they can

go up to the 10® or 10° equival ence per milliliter.
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Next, please. So we decided to go with PCR
for screening of Parvovirus and we wanted to detect and
elimnate high viral |oad donations. W wanted to show
that there is no inpact on antibody distribution and we
did not want to have any donor related foll ow up due to
the short period of tinme of the virem c phase.

Next, please. 1In md-1998, we devel oped a
gquantitative PCR assay system based on TagMan and we
val idated that, of course, and started a limted study
to evaluate a suitable cut off level to achieve this
goal. | have shown these slides previously. W found
this conprises about one mllion donations and we found
that up, alnost 60 percent on nonreactive in this test.

This is a very sensitive test and has a cut off limt
of 95 percent at about 10 to 15 genone equi val ence per
mlliliter.

We found that another 35 percent are very
| ow | oaded with virus and only about four percent of the
pool s were higher than 10° per milliliter.

This is how the production pools |ook Iike
in the sane assay and you see that we do have up to the
10° of genone equival ence in production pools if they
are made from unscreened materi al

Next pl ease. This is just a Ilist of
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results that we have got in tabular form |'m sorry,
thank you. This is from 1997 when we started | ooking
into this business up to May 1999. W have tested 773
of our production pools in the schenme and as you can see
25 of them were nonreactive in our system and about 20
percent of the pools were higher than 10° per
mlliliter.

Go on, please. If you look at that 10°
which is four percent, it's four percent, as | said, and
that four percent causes 20 percent of our production
pools to be higher than 10°

Just go ahead. One nore. Now we had to
desi gn a parvo screening programwhich had the goal to
limt the maxi mum parvo | oad of production pool at the
| evel of the 10* genonme equival ence per nmilliliter and
the procedure that we designed was, as | said, to detect
high load mnipools in the first round. W needed a
suitable cut off and that was 10° we decided, and we
wanted to deconstruct the high load mnipools to
retrieve the positive donations in the second round.
That spells that we needed a hi ghest throughput system
because four percent causes a |lot of resolution of PCR,
several thousand PCRs needed to resolve a single

donat i on. And the program we designed was that we
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intercept Parvovirus minipools at the level of 10°
genone equivalent fromJanuary 1, 1999, deconstruction
themwith a newy design specifically for the purpose
resolution PCR which is qualitative and has a limted
sensitivity and we renove the inplicated donations.

These are the conbined results. Around the
begi nning of this year we started a program i ntercepted
t he 10° genone equival ence per mlliliter in mnipools
and renoved individual donations. As you can see, there
was all this plasnma around that gave rise to spikes |ike
this. But fromMuy of this year, we now have a conplete
programto renove all donations that are contained in
such pools and as you can see, we can now nicely reduce
all of our production pools below the |evel of 10%
actually 10® is the common | evel.

One nore, please. W can achieve a six |log
reduction of our manufacturing pools versus the
nontested material. W also asked the question whet her
the antibodies are influenced, the antibody |evel and
this Iine should illustrate to you that the antiviral
B19 anti body content is not affected by positivity
regardl ess of level or negativity. So if we clean out
t he high | oad parvo donations, we do not influence the

anti body | evel of our production pools.
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So in conclusion, | think we can achi eve a
six log reduction of Parvovirus by using a PCR in an
appropriate manner. W can now give the issue further
to the people who develop virus inactivation renpva
steps because they have now a nmuch better point to start
with because we are only introducing up to 10* genone
equi val ence instead of 10%® or 10°. And finally, | think
PCR shows to be one step to reduce parvo related risk
factors.

Thank you for your attention.

(Appl ause.)

DR, LYNCH: Thank you, Cerald. The | ast
speaker in this session is Dr. Andrew Conrad from NG .

DR. CONRAD: Thanks. What |'m going to do
is sort of change gears a little bit and do parvo a
different way. Instead of |ooking at what happened in
pools, we recently decided to go | ook what happens in
donors because the question was how big a deal is a
parvo positive donor? How |long do they |ast and what do
we do? So we began sort of a prospective study | ooking
at follow ng donors froma parvo positive.

If | can have the first slide? Al right,
so basically what we're going to do is use the sane

al gorithns that you' ve seen described earlier to take
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master pools, test themfor parvo and then resol ve t hem
out to the individual donor. \What we would do is go
take that donor and go back and | ook into our archives
because we see every sanple that's ever been tested at
NG and we went back and | ooked backwards and forwards
to see if we could | ook at the parvo history of a donor.
VWat we wanted to do then is determne (1) parvo
anti bodi es, how those antibodies affected virem a and
(2) look at the DNA | evels over tine.

So prospectively so far we've been able to
identify these in the |last couple of days that we've
been doing this, these seven donors. Wat we have is
donor 1 just started, but donor 2, the blue indicates he
was negative. The red indicates other tinme periods that
he was PCR positive and this is over weeks. And so you
can see that this guy is donating rather frequently and
if he's one of those big tine virema guys, he's nuking
an awful |ot of pools. So these are the donation
frequenci es.

VWat we did was we took those original
pools and by quantitating those pools that we could
nmodel what we suspected a parvo infection to | ook |ike
and what we nodeled was that there would be a rapid

increase, a rapid decrease and then a slow and steady
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decl i ne. The curve of that decline we've postul ated
woul d take a long period of time. W originally thought
three nonths, six nonths and now it's | ooking | onger.

Once we got these initial pieces of data we could
actually go to the original donors and we quantitated
t hat donor that you just saw. It was negative for two
different donati ons. Wthin six days or seven days,
actually, he junped to a |level above 50 mlIlion where
our quantitative assay can't read. Four days later, he
was back down to that 50 mllion level. Then we had a
big | apse of a couple of weeks and he had dropped 10, 000
where he has stayed now for nonths. So what we think is
going to happen, is the interesting thing about the way
is parvo is going to be treated in an individual donor.

Now we' ve | ooked at these profiles, we just didn't have
the original nonviremc one and nost of the other donors
that we encountered that were nonviremc already are
really in this mediumlevel and it's only probably 1 in
5o0r 1in 6 that you catch in the little peak.

So what we really do think is that the nost
effective nethod is to just clip the head off the beast
because if you start trying to defer donors who have
parvo infections that may not work because they're going

to be long termpositives. So you have to be careful in
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trying to use themin resolution algorithns because if
you get rid of everyone with |ow | evel parvo, you may
excl ude trenmendous nunbers of donors and you m ght keep
them excluded. So it's not sonething that you can wait
out the storm for a short period of tinme which we
originally thought we could do, so that's it.

(Appl ause.)

DR LYNCH  Thank you, Dr. Conrad. W have
a discussion period now W are running a little bit
|ate, but | think we have about 15 minutes. |If there
are any issues fromthe floor, we could take those.

VWile we're waiting for questions, I'"ll --
John? Please identify yourself when you ask a question.

DR SALDANHA:  John Sal danha from N BSC.
was very interested in the data that were presented
because it seens |ike people were noving towards
renoving pools that have greater than 10° genomne
equi valence and all I'd like to say is we should try and
har noni ze what we're going to do because | think in
Europe the Biotech Wrking Party in a couple of nonths
is going to look at the whole issue of Bl19, the
introduction. And | was interested, Dr. Lynch, in your
presentation on your thoughts on the B19 and maybe we

can try to get sone harnonization going on the
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i ntroduction of testing.

DR, LYNCH: | think that's always a good
i dea and we'd be happy to get the thoughts of the CPMB
on any of these issues.

DR ALLAIN. J-P Allain, University of
Canbri dge, England. | have a question for Dr. \Weiner.

You showed that you had a sort of cut off at 10’ geno
per nL. | was wondering how you devi sed that particul ar
cut off. Is it because you have any ki nd of data about
the infectious dose of Parvovirus or is it because when
you have a low virus |load you count on the antibody
present in the product to neutralize it or how did you
come up with this particular figure?

DR \EI MER: It was for very practical
reason. This is the concentration at which gives us
preval ence of 1 in 18,000 and that's the nunber that we
can handle in our pooling system If we go to |ower
figures, we will get too nmuch positives and this needs
too much work for resolution. And the higher the
sensitivities, the nore you get into cross contam nation
problens and | think for B19, the opposite is true then
we heard before. The nore you go into automation, the
nore you run into problens with cross contam nations due

to the very high titers.
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DR ALLAIN: But | nust say that is not
quite satisfactory. You would like to know what's
infectious and what's not to direct what Kkind of
screening and how you can really set it up from a
clinical standpoint.

DR WVEIMER: Qur main focus was to reduce
the virus loads into pools in the final product and this
is the first step towards this goal.

MR. BABLAK: Jason Bablak with |PPIA I
have a question for Dr. Lynch. In your presentation to
begin this session you showed a cut off |evel of 10°
that the FDA was thinking about using and in sone of the
presentations by the conpani es they were sonewhat higher
and it showed that there was probably no Parvovirus in
the resulting pools or resulting products. | was
wondering if you could explain how the FDA cane up with
that nunber and if that mght be a little conservative
based on sonme of the manufacturing data we just saw.

DR. LYNCH No, | think it's intentionally
conservative. Let's be clear that we're tal king about
manuf acturing pools when we're applying any sort of a
numeric standard. You m ght achieve that by a higher
| evel of acceptability in the mnipools because

presumably there's a Poisson distribution in the titers
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of virema in all of the m nipools and you're diluting
out to sone extent the ones that may be hi gher than your
manuf acturing pools, so for instance, Dr. Winer's data
and also Dr. Zerlauth's data showed that testing wth a
relatively low sensitivity test, capping the m nipools
at a higher level actually resulted in manufacturing
pools wth a substantially lower titer than that.

Now with regard to the product, that of
course is what everybody is interested in, but the
plasma is only the starting point. As you know, the
i npact of this testing on any given product w Il depend
on the process by which it's manufactured. | would
imagine that for a product that's subjected to very
limted purification, let's say the solvent detergent
pl asma, there's not going to be nuch renoval of B19 from
the starting pool. On the other hand, there's sone very
highly purified preparations out there where there may
be a greater capacity for clearing residual virus in the
pl asma.

| don't have a firm proposal for that. One
possibility would be to address any clains to final
product safety on a case by case basis, but that's an
issue that we need to visit in the future. The 10*

nunber is partially from a desire to seek the | owest
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reasonabl y achi evabl e nunber. Wat we expected to see
as a prevalence of mnipools or manufacturing pools
above that |evel and how nuch plasnma woul d have to be
rejected to achieve that level, and finally, sort of a
Cestalt from the SD plasna experience that suggested
that plasma at that |evel of B19 contam nation may not
be infectious, i.e., there nust be | ow enough | evel s of
virus to be neutralized by whatever antibodies exist in
the plasma and maybe that will influence the segregation
or partitioning of the virus during manufacturing. So
that's basically the thinking that went into the nunber.

I'd actually like to ask either or both
doctors Weinmer or Zerlauth what a testing at 10* for the
targeting 10* in the manufacturing pools inplies for
practical inplenentation of this test. It seens like in
one context it was suggested that it was readily
achievable and in the other that there m ght be probl ens
in having to deconstruct too many pool s.

DR WEIMER: | think first of all we need
to conme to a common standard that we can talk in the
sane | anguage of genone equivalence. | think this is
still like in the early days of HCV testing and | don't
know how all our nunbers conpare at the |lower end. |

think his 10* and 10’ sonehow conplicated just reusing
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the sane standard. But | don't know how all other
nunbers to conpare to them So | would be a little bit
cautious in that respect.

DR ZERLAUTH Wth respect to the nunbers,
we are using the sanme standard, the NI BSC standard, so
| think they are quite conparative to these nunbers.

Wth respect to feasibility, that certainly
-- if you really introduced into the 10* you need to
resol ve high nunber of pools and that causes a |ot of
extra work. That eats up to ten percent of our current
capacity, so that's not nothing. W have to develop a
fully automated system That's all done by robots. W
don't touch those sanples any nore and therefore we can
do it, but it's not an easy task and | think we have to
go different ways as before, but it can be done and that
system actually it's nothing special in it, it can be
bought off the shelf and adding a few issues or itens
and then you can use it. So actually I think we wll
conme to the same concl usion

And once John Sal danha cones forward wth

his parvo WH approach, then we certainly can conpare the

nunbers exactly. So overall, it seens to be feasible,
but it is not an easy task. It's a lot of extra PCRto
be done.
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DR. CONRAD: | just want to say one thing.
One of the tricks that | don't think people are fully

using is that if you identify parvo positive donors,
exclude themtenporarily fromthe pools or shuffle them
because the guy is high and then he cones |ow, so there
may be ways to do with wi sdom instead of just brute
force of the PCRing the hell out of everything. 1| can't
believe |I'm saying that, but there may be ways wth
tenporary donor exclusions that may allow us to | ower
those viral burdens in any manufacturing pool w thout
having to test every sanple.

DR ZERLAUTH: But you don't have to
exclude the donor. You just can't sort of intercept the
donat i on. If you are fast enough, you can avoid the
next donati on.

DR. CONRAD: Wl |, the next three
donations. Wen you learn the tenporal distribution of
the parvo, there nay be ways at which to say okay, this
guy is positive, let's wait whatever anount of tine
before you start reintroducing his plasma or you know,
multiple units of his plasma and that way we can

effectively without having to screen consistently and

resol ve the guys down at the 10% linmt a few of the
peaky guys and that wll keep the viral titers bel ow
SAG CORP.
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10“,

| think the people resolve that, the donors
resolve that and there are long term cases | think
around 10* copies at the individual |evel. So pool s

wll automatically be diluted down nore.

DR ZERLAUTH: You're right, this is one
aspect, but that's a bit tricky logistically to keep
them intact. It's an obvious approach, but that's a
little bit difficult to inplenent it. And one ot her
aspect, | think, is very inportant, what we think is
cruci al . We have such a three dinensional pooling
system W are just getting, taking out all of the
cross points, we just don't verify that. W just take
themout in the routine screening and to achi eve these
nunbers that we have shown you which includes about one
mllion donations, we have to destroy 203 donations
only, so that's very cost effective. W nust not test
all of them W'Il just take themout and destroy them
So that eases the workload. O herw se, you're running
into verification of |oops forever.

DR YU | would like -- sorry, go ahead.

DR LISS: Alan Liss, Cention. Just while
we're | ooking at the strategy of devel opi ng a nunber, |

think it's inportant fromthe plasma side to renenber
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what the target of that nunber is. |If we're |ooking at
a pool and we're throwing out, even if the nunber is
one, if we're throw ng out a pool, 5,000, 10,000, 200,
versus a nunber where we throw out a donation, we have
a strategically different way to look at it. W don't,
| think, want to create a situation where we are --
while trying to pick a reasonable nunber at a pool
level, we start putting us into a source limtation
versus perhaps | ooking at a strategy where we identify
a pool and a donation where we inprove safety by
throwi ng out the donation while still maintaining the
proper supply.

DR YU Well, Dr. Zerlauth, could you just
comment on how many sanpl es, how many donations that you
have to, you know, discard, based on this four |og
genone equivalent for a cut off.

DR. ZERLAUTH: After t he full
i npl ementation of the three dinension pooling and its
resolution, from May this year, up to now we had
screened approximately one mllion donations and it took
us 203 or so, sonething like this, donations that we had
to destroy, not nore than that.

DR. YU So in terns of percentage?

DR. LYNCH: It's about 1 in 5, 000.
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DR WVEIMER: May | just comment on that?
This is froma European perspective. |If we |ook at the
BPAC recommendati on, we shouldn't identify donors, so we
should stop at mnipools of sone science which may --
what is the smallest mnipool? The smallest m nipool ?
So you'll take the 64 tines your 200 positive donors
and this is the anount of plasma units you woul d have to
di scard under that BPAC recomrendati on
DR. LYNCH Yes, | think that's a point of
clarification that needs to be nade. The BPAC did agree
with our suggestion that there was no need to notify the
donor of a test result. There's no nedical or public
health reason to do so. However, that did not preclude
one fromtracing a positive result back to an individua
donation. W are not requiring that or suggesting that
it's necessary to identify single units in a fully
l'icensed, inplenented nucleic acid test for B19. |If the
manuf act urer chooses to throw away nore than one unit,
resolve it to let's say a subpool of 10 or 20 or 50 or
wherever the economes lie, they may do so. However, as
a point of nethod validation, we think an inportant
conponent would be to verify that a positive result is
a true positive and that's best done by identifying an

individual unit. Once the validation phase is done that
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deci sion then reverts to the manufacturer.

Yes sir?

DR CH EN: David Chien from Chiron. Dr.
Lynch has suggested a nore conservative view, take a 10*
genone equivalent test cut off, but the manufacturers
right now suggest that 10° or 10’ becomes from a

practical point of view

| wonder, you think that level, |ike the 10°
or 10" may not have transmitted disease, it's an
assunption that a recipient -- would be i muno conpetent

a patient or immuno suppress the patient. So if it's
going to the i nmmuno suppressed patient, maybe we shoul d
be taking a nore conservative view.

DR. LYNCH Wwell, if we were tal king about
infusing the plasma, | would fully agree with that. |
think we're several steps renoved fromwhat the patient
sees in terns of the plasnma derivatives, but your point
is well taken.

DR YU Just one point, Dr. Chien from
Chi ron. I think you nentioned the cut off they
mentioned from Dr. Thomas Winmer is 107 That's
mni pool level and then Dr. Zerlauth is 10° at the
m ni pool level, but what we are tal king about is the

production pool with a cut off 10% genone equival ent per
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m., it's lower than that. So they are different.

DR ZERLAUTH: And if | may add, this is
just what we go into production, but then there are
steps that m ght renove and inactivate the virus, also
not very effective, but still there, so that's a
different situation. Thomas Wi ner has nicely shown
their final product, at least for ATIII, is nonreactive
for the virus and that's the actual target. And | don't
have the data with nme, but | can tell you that our anti
D have been produced from such | ow | evel pools are also
negati ve. So regardl ess of what starting level, the
target final goal is to have negative or nonreactive
products and | think Dr. Weinmer with this Iimt and with
our limt have shown that we can achieve that. That
certainly is worth a try.

DR LYNCH: |"m getting the hook from Dr.
Tabor . | would just like to close the session by
rem nding you that the National Heart Lung and Bl ood
Institute is sponsoring a workshop on Thursday the 16th
on Parvovirus B19 transfusion nedicine. | don't know
that he's still here, but | saw George Neno earlier
there he is, and who can provide anyone interested in
further informtion.

Thank you very nuch.
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DR. TABOR: We'll now have a 20 mnute
break and we have one nore session.

(O f the record.)

DR. TABOR: W are about to begin the next
session. The afternoon session consists of two parts,
first a series of talks concerning the evolution of
single unit testing, foll owed by a panel discussion.

Before we begin, there's an urgent phone
call for Rick Chattel ain.

The first speaker this afternoon wll be
Sheryl McDonough. Dr. Sheryl MDonough from Gen-Probe,
speaki ng on the evolution of single unit testing.

DR. McDONOUGH: Good afternoon. 1'd like
to thank the organizers of the neeting for the
opportunity to speak to you today. W can go on to the
next slide.

|'"d like to discuss sone assay performance
data that we've seen testing single sanples, talk a
little bit about the advantages of single donation
testing, address sonme of the concerns that we're hearing
about inplenentation of single donation testing and
progress on inplenmentation.

Next slide. | thought before 1'd start

that we would reiterate what the TMA, HV, HCV,
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Mul tipl ex assay format | ooks |ike. As was nentioned in
the norning session, we have fully automated sanple
pi petting and pipetting of the target capture reagent.
Then we have sanpl e processing steps which termnate in
wash steps which are performed on a target capture
system shown in the mddle of the slide. W have
reagent additions and incubations associated wth
anplification and detection steps and then the sanples
are put into the lumnoneter for a fully automated read
and the report is generated.

Next slide. Regarding assay perfornmance on
single donations or undiluted sanples, you heard the
anal ytical sensitivity discussed this norning by Dr.
G achetti and here |I'm just reiterating what she
presented about the clinical sensitivity that we've
observed in seroconversion panels, that is, testing
undi luted sanples in H V-1 seroconversion panels. W
see a reduction in the w ndow period versus anti body by
16. 3 days and this is out of a 22 day detection w ndow
and versus antigen by 7.3 days. Wth HOV, we see
a reduction in the detection w ndow by 32.8 days.

Next slide. In ternms of specificity using
i ndi vidual normal donor specinens, we' ve tested over

4,000 sanples using five different |ots of reagents and
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the initial reactive rate is 0.79 percent. As was
mentioned, if you go back and retest those sanples in
duplicate, the repeat reactive rate is zero percent.
The other thing that we can ask in these sanples is to
|l ook at the internal control signal. In each tube
you'll see if the assay was perfornmed correctly, and
also if the sanple can support anplification. W did
see an initial internal control failure rate of 0.31
percent, but when these were tested in a single point we
saw no repetitive internal control failures indicating
that there's a low level of specinmens which cannot
support anplification.

Next slide. This is an exanple of a
reproducibility study that we've done with the TNA
assay. W've |looked at in this case, three operators,
three different sites, two reagent lots, two instrunents
and over a period of six days. Wwen we |look at lot to
lot, variability, site to site, operator day to day,
these are -- | should nention these are plotted as the
percent CV of the signal to cut off at the sensitivity
limt for the assay which is 100 copies per nL for HV
and 100 copies per nL for HCV

If you look at the percent CVs, you see

they're very low, lot to lot, site to site, operator to
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operator, day to day, between run, percent CVs or
between 11 and 16 percent and within run, about 12
percent for both anal ytes.

Next slide. So the assay performance that
we have observed indicates that this test would be
adequate to pursue in a single donation testing format.

What are the advantages of going to single donation
testing? | think we've already discussed the fact that
there's an inherent inprovenent in sensitivity,
basically because you're adding nore of the specinen
volunme to the reaction. And the way that would be
observed clinically would be an earlier detection of the
Vi rus.

Anot her advantage is that the turnaround
time beconmes simlar to current tests. Sanples can be
brought in, tested and the negatives released
imedi ately. It takes at |east another shift to perform
the pooling step prior to testing and the retest
al gorithm can becone nore straight forward when you're
testing a single unit as opposed to deconvol uted pool.

And this one is pretty obvious, you don't need to do
the pooling, so you elimnate the need for that space
and equi prent and you elimnate sone potential sources

of error.
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Next sl i de. Here's sone data | ooking at
sensitivity that we've seen in seroconversion panels
testing sanples, undiluted and diluted 1 to 16. So we
have seven different H 'V seroconversion panels in which
if you look at the sanple, the days detection,
undi luted, versus a 1 to 16 dilution, you see anywhere
fromtwo to five days earlier detection and in one panel
a 14 day earlier detection with undiluted sanples.

W' ve al so identified t wo HCV
seroconversion panels in which undiluted speci nens were
detected six or three days prior to the test inthe 1 to
16 format.

Next slide. This is just one way to | ook
at Al pha Therapeutics' data. The HCV seroconversion
panels that they tested and this is |ooking at days
between the first positive PCR result and days -- and
the day when the sanple becane -- had a copy |evel of
greater than 1200 copies per nL. And you can see nost
of the specinens -- many of the specinens show a
difference of five to ten days and sone of thema little
| ower and even one showed a 30-day difference between
the positivity at the first undiluted or the first
sanpl e versus 1200 copy per ni.

Next slide. This is an HCV seroconversi on
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event that we detected during our IND testing with the
Mul tiplex assay. This individual, if you |look at the
top, was seronegative on Day 1 and did not seroconvert
until Day 88, during follow up testing. The sanple was
tested at each follow up point, Day 9, 14, 21, 27 and 88
and in each case was positive when tested undiluted in
the Miltiplex assay, actually in the discrimnatory
assay.

When those sanples were retested in a 1l to
16 dilution, the first two sanples were positive, but
the next sanple is negative, the Day 14 was negati ve.

Day 21 was positive again. Day 27 and Day 88 were
negative at a 1 to 16 dilution, inplying very | ow copy
| evel s in sone of these sanpl es.

The sanples were also analyzed by a
guantitative PCR test and helps clarify what we were
seeing in this particular conversion event. The yell ow
dots represent the copies per nL of HCV in these
different follow up sanpl es. First of all, the first
sanpl e we found was al nost 10° copies per niL, so very
strong positive. The next sanple, about a week |ater,
it had dropped in titer over a log. And by the 14th day
was undetectable in the assay, inplying very |ow copy

| evel .
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Seven days later the copies again were up
around 10° copies per nL, dropping to undetectable
again, just a few days |ater and were up around the 400
copy per nL range at Day 88. This type of fluctuation
in HOV R and A titer was not known about a year ago and
| think we're just starting to hear that this is not an
unconmon event. We've certainly heard that this has
happened in other cases, in other seroconversion panels.

The red shows the signal to cut off for the
undi | uted TMA sanpl es.

Next sli de. This is a very early study
that we've done with just a small nunber of |1VDUs. This
popul ation, 30 different sanples were exam ned and we
found that nost of these sanples were reactive with HV
or HCV or both. Seventy-three percent were anti-HCV
positive. Only 20 percent of the sanples were not
reactive for anti-HV or HCV

Next slide. W |ooked at five of the
sanpl es that were anti-HCV negative and we found by TMA
they were RNA positive. Wien these sanples were
retested in 1 to 16 dilution they were all negative.
Li kewi se, we found one henodi al ysis patient that was HCV
negati ve and TMA RNA positive, but negative again at a

1 to 16 dilution. So these are very early results,
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smal | sanple size, but it does look like in this high
risk population you can find individuals pre-
seroconversion with very | ow copy |evels of RNA

Next slide. Wat are sone of the concerns
for inplenmenting single donation testing? O course,
sone of the concerns wth the pool testing now are
actually alleviated by going to single donation testing,
so we don't need to tal k about turnaround time, but what
you really end up with is the need to perform a great
and | arge nunber of tests at each site and if you're
performng testing right now you have to ask what's the
need for increased space, what's the need for increased
peopl e, how do | keep themall trained and what reagents
and instrunments will be available if I'm going to go
froma pool of 16 to now testing individuals, is that a
16 fold increase in | ab space and people, etcetera. And
what we've done is taken this as an opportunity to | ook
at optimzing the instrument usage and personnel work
flowto inprove the throughput.

Next slide. The way that the testing has
been done through nost of the IND for the TMA assay is
that if individual operator, using one TMA instrunent
systemw Il run a rack of 100 tubes and that takes about

five and a half hours to conplete. W' ve shown that an
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operator can just in a half hour with extra tine
actually do testing on 200 tubes, so what we're calling
format one is one operator, one TMA instrunent system
200 tubes in six hours. That's fine for sone
| aboratories, but it's certainly not adequate for single
donation testing at other sites. And so we're now
| ooking at a second configuration in which we add a
second instrunent system to the | aboratory. W add
personnel that start in staggered shifts and for this
particular format it would be three technicians with an
8-hour shift each and the result is a 1,000 tubes per
10.5 hours. So we've certainly shown an increase in
t hrough put w thout the equival ent increase in space and
personnel .

By staggering the three shifts throughout
the day, a |aboratory can now get 3,000 tests per day
with two instrument systens. And | need to point out
that with the Miltiplex test that's actually 6,000
results because you get both an HI'V and an HCV result.

Next slide. This is a nonartist rendition
of the throughput schedule and this is just hours
t hroughout the day starting with Hour Zero. Each of the
colums represents a set of 100 tubes and the different

colors represent the different operators throughout the
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shift. So in this schematic, we're showing the first
operator conmes in and does the TECAN set up and
pi pepetting steps and passes those first 200 tubes off
to the second operator. And then they nove on and do
the TECAN steps for the second 200 tubes, pass them on
to the fifth and sixth 100 tubes and they have tinme for
l unch and they go out and finish until they' ve done ten
racks of tubes. Li kew se, the second operator wll
performthe different steps of the target capture, nove
on, have tinme for lunch and conplete. So each operator
wor ks an 8-hour shift. You get 1,000 results in 10.5
hours.

Next slide. Anot her question that we've
been asked is reagent availability for single donation
testing. Gen-Probe has conpleted a new manufacturing
CBER | evel manufacturing facility that's 93,000 square
feet. It has the capability of at least 80 mllion
tests a year and the manufacturing scale is appropriate
for either single or pool testing. W do have a backup
manufacturing facility. |[It's about 12 mles away with
about 50 percent capacity and we do naintain safety
stocks of critical, raw materials and internedi ates and
final product.

Next sli de. So just to conclude, | hope
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|'ve shown you that the assay performance is appropriate
for single donation testing in terns of specificity and
sensitivity.

Next slide. Some of our initial studies
confirmthat you see inproved sensitivity wwth a single
donation test conpared to a diluted format and that's
for both HV-1 and HCV. Sone of the issues associ ated
with pool plasma testing actually go away by going to
singl e donation testing, including the turnaround tine,
rel ease of | abile conponents.

Next slide. By adding equipnent and
personnel scheduling appropriately, we can get a
t hroughput of 3,000 tests per day per |aboratory and so
our work to address inplenentation of single donation
testing will continue in the future.

Thank you.

(Appl ause.)

DR. TABOR: Thank you. That was a good
introduction to sonething very new. The next speaker
woul d be Janmes Gallarda, Dr. Janes Gallarda from Roche.

DR GALLARDA: kay, | started out the
title of ny talk without a question mark at the end, but
one of ny colleagues pointed out that there's a great

deal of wuncertainty about evolving to single wunit
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testing so | thought that woul d be appropriate.

Next slide. What I'd like to do is talk
about our view of noving to single unit testing from an
i n-pool testing from two perspectives. One is the
feedback that we're getting from our custonmers on the
i ssues we're doing mnipool testing as it stands right
now with our sem -automated system The second is
really to ook at what is Roche's role in this, where do
we see ourselves in the future on this. So our viewis
that there are three prerequisites required to nove
toward single unit testing. The first is that there be
a sufficient incremental gain in blood safety by going
to single unit testing over m ni pool NAT testing.

Secondly, the manufacturer has to provide
hi gh throughput automation, that the system have
operational robustness and that there be dependable
manuf act uri ng.

And then thirdly, the manufacturer nust
have sufficient business potential to warrant the
devel opnent of these systens, so |I'd like to go into
each of these three separately.

Next slide. Vell, with regards to the
increnental gain in blood safety over pool ed NAT, there

are pros and cons. On the pro side, you have high
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sensitivity wth undiluted sanples and that potentially
could increase the safety by further closing the w ndow.
Furthernore, there may be -- this nmay be indicated for
low titer viruses that are especially early in pre-
seroconversi on. So on the pro side | think there is
evidence that if you go to single unit testing, there
m ght be sonme increnental gain there.

On the con side, this is going to be pretty
costly. It is expected that the yield would be
extrenely low and the cost will be extrenely high to go
to single unit testing. And from the presentations
today for all three viruses, for HCV, for HV and for
HBV, m ni pool testing has been denonstrated to interdict
i nfectious units that woul d have escaped by serol ogi cal
testing al one.

So the conclusion we can say right now,
it's to be determ ned. The pool NAT is increasing the
bl ood safety. W've interdicted infectious units and
single unit NAT has yet to prove increnmental gain in
bl ood safety and | think over the next year or so there
will be sone studies that can nore clearly identify the
contribution that single unit testing can have.

Next sl i de. Wth regards to the

manuf act urers providing high throughput automation and
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operational robustness, Roche agrees with the ABC s
position on this and that is -- frankly, when we talk to
our sites, they don't want to do a sem -autonated sl ash
manual system for single unit testing. It's been
traumati ¢ enough getting to where we are, so we think
that high vol une automation is required and we have been
| ooki ng at high volune automation. |In fact, at ABB we
had one system that we placed into Japan and that has
aut omat ed sanpl e preparation instrunentation as well as
a three virus Miltiplex capability using honbgeneous
PCRs, the detection cones from

| think on our side, our PCR products,
we've been in the PCR business for a long tine and so
far we feel quite good about the perfornmance of these
products, the low fail run rates and the low false
positive rates and in the mnipool NAT clinical trials,
| think | would agree, soneone said that the real
success here is that we went to mni pool testing because
there was a need and this need was nmet by m ni pool NAT
testing.

Next slide. And from our perspective, you
know, having this experience now behind us is that the
systemthat we've devel oped has acconmodated 13 sites in

the U S. and five sites in Canada and we've tested over
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two mllion sanples at these sites in both |arge and
smal | bl ood banks and so the bottomline, the feedback
that we get fromthese sites is that okay, we' ve got
this working and I think the real heros in this are the
technicians who are doing this because there was a
significant learning curve to get to where we are today.

And the fact is from the data that was
presented today is that we have successfully interdicted
nunmerous w ndow cases wth this PCR product and
therefore this is the reason we're doing this is to
prevent transfusion associated with infection.

Next sl i de. Wth regards to the
manuf act urer provi di ng dependabl e manufacturing, we've
had over 2,000 of the COBAS Anplicor and anal yzers now
placed in the field and in our systeml|'d say that that
is an instrunment that illustrates the dependability of
the instrunent side of going forward with any kind of
further automation.

And on the kit reagent side, we just kind
of passed a mlestone. W're now making over 800, 000
kits, PCR kits per year. So the conclusion here that |
want to leave you with in this section is that Roche has
t he experience to nove forward to single unit testing.

Ckay, next slide. But there's the dark
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side to all of this and that is there has to be
sufficient busi ness pot enti al to warrant t he
devel opnent . So the bullet points are, due to the
uncertainty of the ABC Patent situation, Roche will not
further invest in automation. Therefore, we have no
pl ans to devel op products for single unit testing.

Secondly, Chiron has elected not to |icense
HCV NAT for bl ood screening to any conpany other than
the Chiron Gen-Probe alliance.

Having said that | want to assure our
current custoners that we intend to go full steam ahead
with our on-going clinical trials for the COBAS Anpli cor
system as well as the Japanese Red Cross trial which
has this Miultiplex, nore automated systemthan we have
intrials right now W wll continue those trials and
we W ll continue to submt for regulatory review.

Finally, we wll have full intention to
support our custoners w thout any change.

Thank you.

(Appl ause.)

DR. TABOR: Before you | eave the podium
M ke, | can't resist asking for sone clarification. How
are you going to support your customers by not investing

and not initiating new research?
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DR. GALLARDA: That's a good question. |
woul d say that the answer is that a year and a half ago
we were asked by the custoners to get into this business
and the understanding was at that tine we were going
forward with mnipool testing. That was the paradi gm
and that's what we were going forward wth. | think
that has denonstrated an effectiveness that everyone --
| think all the blood centers should be proud of.

We expect that those products are going to
be licensable. W're going to file for |icensure and
then there will be the need to support those products
and so that's what | nean by continuing to support the
custoners with a m ni pool NAT systemthat we have.

DR. TABOR: Thank you. Those are sone
really difficult ancillary problens that naybe we can go
over in the group discussion and they probably don't
only apply to Roche.

The next speaker is Dr. Kl aus-Heinrich
Heerman fromthe University of Gottingen.

Dr. Heerman

DR, HEERNVAN: First, I want to thank the
organi zers for inviting ne to this lecture. Ladies and
gentl enen, you have heard today and the last tine NAT is

very sensitive, especially if perforned in a single
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t est. Therefore, the handling of this technique and
fundanental extraction steps are susceptible to cross
contamnation. The surface area, the surface tension of
the liquid is the only cover against the tenplate cross
over. And therefore easy and safe extraction nethods
are required in the sane way only | ess expensi ve net hods
are qualified for high throughput testing especially in
bl ood bank facilities.

First slide, please. |'ve devel oped an
easy way to extract tenplate RNA After sanple
distribution of the plasma, the tenplate was extracted
by protease and a further step, the protease was
denatured by heat and in a dilution step we get sone
streptonycin coated particles to capture the first
primer for hybridization which takes the tenplate
After several washings in a special nagnetic rack, the
tenplate can be anplified or put in to the reverse
transcription nethod. Finally, there is an easy
extracted, easy detection by fluocin dye.

Next slide, please. In cooperation with
Tobi as Lateler and M chel Kohler fromthe Departnent of
Transfusion Medicine, the test was adapted to nodify
pi petting work station and starting with mcroplated

tubes and using mcroplates in all subsequent steps,
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each donation is linked to its individual HCV RNA
result. Thus, a sinple data file is transmtted to a
sanpl e blood bank software where all data of one
donation are collected in addition to other several
particul ar results. For this way we have to devel op
sone additional features.

Next slide. W could use a sinple magnetic
rack.

Next slide. On the bottom of mcroplate
rack was fixed sone magnetic stripes in |ongitudina
direction and there are -- next slide.

There are further disposals, a special
wast e disposal were introduced to the robot and for
removal of the used disposal tips they -- we want not
throw away these tips through the air. W train the
robot to put the disposals back down in the rack again
which was third frombottomwth liquid, for instance,
the diluted hypochlorite.

Next slide, please. This systemof priners
was used. |If there were a peer contam nation probl em of
the anplicons we are able to start a placenment PCRwth
a prinmer set for HCV 4. Because these priners do not
detect the small tenplate of everyday performance at

3. 0.
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Next slide, please. It's very difficult to
characterize the primer qualities. The PCR should not
be otherwise affected by point nutations of the
tenplate. Here, you will see the anount of an alignnent
of up to 400 NCR sequences and | show you the
deviations, the point nutations in the definite
positions. W have changed all prinmers.

Next slide, please. W use safety priners
and these prinmers have fixed -- we always use three or
four primers. The prinmers have fixed five flesh ends or
the sanme five flesh ends and they vary at three flesh
ends.

Next slide, please. Here, | show you the
limting dilution curves of different fornms of HEAD.

Next slide, please. The HEAD or extraction
anplification detection is very sensitive. In the
m ddle, there is 160 international units per niL. e
only wuse 50 mcroliters for tests wth eight
international wunits for a test and this 32 genone
equi val ence.

Next slide, please. And the bl ood banks
don't get very nuch, only a few positive speci nens and
t herefore we use 201 specinens of our diagnostic lab to

test the system and of this 201 we detect 196. Only
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five we don't detect and therefore we have -- it | ooked
for the titer of the specinmen and the only footnote
whi ch the very diluted speci nen, of this specinmen, one
cannot be retested from the in-house positive and
phar mapositive assay. Two further could not -- reached
fromthe Roche system and one of these five sanples were
from pat hol ogi ¢ | abs.

Next slide, please. On seven different
days, testing of six replicates of two dilution series
with different lots of reagents were performed and here
are the results. The mddle and the extreme -- and in
addition of several individuals or possible individuals
of TB test this, too, and with only m nor infections.

Next slide, please. These are the results
of along tinme study of up to 28,000 donations. In the
wi ndow period we found two positive donations and five
donations have al ready anti bodies and the drawback we
have are these false positive results left. This is 1
in 2,000 reactions and if we performother tests in the
unit it's increasing three to 1,000 tests and therefore
-- next slide, please.

W identify the major problemof our |iquid
handl ing of the robot and the pipetting tips have very

smal | outlets, therefore the speed of the liquid is very
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high if you inject it.

Next slide, please. Therefore, the future
invention is to use magnetic tip and this is the shape
of these different devices. This is a hepa tip and this
is magnetic tip and you take it into the surface of the
liquid and on this side you don't inject |iquids.

Next slide, please. Wth the sane
chem stry we could have found the extraction by covering
the magnetic tip and collect the beads in the solution
by putting down the stick into the liquid and then you
can wash easy with sone additional wires with the stick
and you put the beads into the solution for RT or TCR

Next  slide, pl ease. These are the
advantages of this system There are vari abl e speci nen
volunmes up to nore than 10 mlliliters. There is an
easier reduction of the tenplate volune. You can | eave
the beads in 25 mcroliters. There are easy washing
steps and the exchange of buffer is easy too. There are
no pipetting steps and this is really nore |am nar
procedure and the handling is nore slower. Wth this
system you perform additional pools, but in another way
you can pool after in the mddle of the denaturation and
have it capture individual probes and this is a nmgjor

point. You have less plastic waste and the cost of our
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systemis about 4.5 dollars and if we |ose many tips for
washi ng, we are at about 2.5 doll ars.

Thank you very nuch.

(Appl ause.)

DR TABOR  Thank you very nuch. Qur final
speaker is Dr. Jean-Pierre Allain fromthe University of
Canbri dge, Engl and.

DR ALLAIN Thank you, good afternoon.
I"'mfirst of all thankful to the organizers inviting ne
to share with you the data on the single dilution
testing using TNA for the detection of HVC and H V RNA

W are in the process of doing two studies,
one of them is targeting first time donors in the
Sout heast of England which is essentially | ooking into
HCV RNA detection and the second is done in
col l aboration with the blood center in Durban, South
Africa because of -- and directed to what they call high
ri sk bl ood donors, essentially directed to HHV. So |'m
going to update you quickly on both of these studies.

Could I have the first one, please. This
is the study design of the U K study where we start
wi th whol e bl ood donation and as you can see here it's
done in parallel with the anti body EIA testing so these

sanples we are testing in the study is -- are not
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prescreened for serology. The objective of the study is
three things, first of all, to assess the visibility and
performance of TMA in testing individual donation. The
second is to look at the clinical efficacy of the test
and the third to conmpare with the currently on-going
pool testing. So as | nentioned we are targeting
essentially first tinme donations, although the pool
testing with 96 nenber pools is |looking at the entire
popul ati on of bl ood donors first tine and with repeat
donors.

So basically the TECAN is preparing the
pool, but also taking one in an archive and then what is
left inthe tubes is sent to us for TMA testing and then
we on the second day have an initial result and then
confirmation on day 3. However, our results are not
taken into consideration of the nonment, but for clinical
di stribution of the products.

Next one, please. So first we |ooked at
t he performance of the assay in terns of sensitivity and
I"m not going to dwell on it because this has been
presented previously. The only thing | would nention is
that the sensitivity is very high, in some ways too high
because we have difficulties by using rTPCR too much

sensitivity for both HCV and HI V.
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Next one, please. Just another rendition

of what Sheryl showed about the tinberline of testing.
V¢ have actually two technicians working on the project

and, basically, it's confortable for each and you can
see here the various steps of the technique to do two
runs of 100 tubes. However, we have tried to do three
and it's quite feasible within six hours except that
there is no tine for lunch, but it is quite feasible.

(Laughter.)

The next one, please. So basically, at the
monment and this is as of last Friday, we have run 304
runs of 100 tubes. Two hundred seventy seven or 91
percent we've added drugs. W were a little bit
concerned as has been presented previously by other
speakers of the relatively high nenber of invalid runs
and in particular out of these 27 or nine percent we had
22 cases of failure of the calibrators and this was a
concern to us. However, we had in sone cases, as you
woul d expect, in the learning curve, identified human
errors and al so sone technical problens.

Next one, please. This is a little bit
conplicated but it basically tells you all of our
results. Here, you have the actual run, so each

i ndi vidual is 100 tube run, each of the dots here. You
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have in red, the round dots, the invalids and the
triangle of the initial reactor and then that's the open
and the closed represents the repeat when needed. In
addition, | put here the invalid runs shown here and
this is the actual nunber of these various results. You
can see at a glance that we had essentially two periods
of problens. One here, essentially which was initial
reactive, none of them repeating and anot her one here
whi ch was both the initial reactive and invalid and as
you can see, this corresponded also to a bad period of
invalid runs. W have identified the reason for these
here which was, it was in the mddle of the summer,
believe it or not, it was too hot in England for the
selection process and now with the air conditioning
running we elimnated that problem Here, it was nore
conplicated than it was, in fact, a conbination of
problenms with instrunmentation and in particular the
washi ng system and at sonme point the | um noneter, but
al so kind of not quite strict enough adherence to the
manufacturer's protocol. So the false were shared so to
speak.

But except for these two periods, if you
| ook when everything works well, as you can see the

nunber of invalid runs is infrequent. W have very few
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invalids and very fewinitial reactors.

And this is translated here in nunbers.
Qut of nearly 26,000 individual first tinme donations we
have screened, we have 1.23 percent invalids, excluding
the invalid runs, which all repeat, were obviously no
problem The initially reactive were 0.48 percent, but
as you can see here nost of themwere |ocated in these
two critical and difficult periods, but you can see that
on repeat we had only three so-called fal se positives.

In other words, none confirned sanples that were
repeatably reactive and of note is that these three were
during the period of problens with all the invalid runs.

So as you can see here, 17 of these 20 were confirned
and the details are shown in the next overhead.

And these are the 17. As you can see in
bl ack, nost of them were HCV as you woul d expect; one
HV and all of them were also seropositive and all of
them were confirned either by our in-house HV or HCV
confirmation. And the overall preval ence for HCV was 1
in 1700 donations which is exactly what we predicted
fromthe epidem ol ogy.

Next one, please. |If we |look at the -- now
we conpared that to the overall data as far as anti body

was concerned, confirmed positive NTHCD. There were 24
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during that period, but because we were doing the
screening only four days a week, we tested, in fact, 14
and 11 were TMA positive, three negative which is
basically corresponding to the 85 percent chronic
i nfection as we woul d expect.

Next one. (Okay, just quickly -- so that's
for the U K study in first time donors. Now the South
African design is different for several reasons. One of
themis that they are testing for NIP p24 antigen. The
other is because of the prevalence of HYV and to sone
extent, HCV we did it post-serology except for p24. So
basically what has been done is that the p24 positive
anti body negative were included in the study to see
whet her we coul d repl ace eventually p24 by TMA and al so
the negative. So on one hand, those were tested
individually. Aso, on site in Durban, they were put in
pools of 24 and we tested both pools and individua
sanpl es.

Next one. So this is just a quick summary
of the results. W've tested 1800 sanples. W have .03
percent invalid. Initially reactive, we have 2.23
percent, repeat reactive 141 and confirmed positive, 26.

As you can see here nost of the confirmed positive were

H V anti body positive which were deliberately put into
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the system by our South African coll eagues as positive
control and four of them were positive, but also were
positive by p24. W haven't found at this point what
we're actually looking for which is anti-H V negative,
p24 negative TMA H 'V RNA positive.

Last one, please. So the question has been
rai sed already how the feasibility of single donation
and |'ve done sone calculation as far as England is
concerned. Qut of 2.2 mllion donations per year, 85
percent being repeat donation and 15 percent being first
tine. So if we do it by all individual testing for
repeat donation, that would require either 31, if it was
a 3 run technician or 46 individuals which in the
current situation in England seema terribly high nunber
of people, but if it's done by a pool of 16, then it
takes either seven or ten individuals to do the testing.

In first-tinme donations, if you do
i ndividual, two or three individual can test all the
first time donations easily and if it's in pool. So one
of the options at the nonent would be at |east before
the conplete automation is available, one of the
possibilities would be to do individual testing for the
hi gher risk first tinme donation and the pool of 16 for

t he repeat donors.
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Thank you.

(Appl ause.)
DR, TABOR Thank you very much. W now

have a panel discussion. 1'll try to end the session on
tinme. If the nenbers of the panel could conme to the
table, please. | think we'll begin our discussion wth

t he subject of single donor testing, but I would like to
allow it to be free ranging over any topic connected
wi th inplementation of NAT.

I'"d like to begin with a question for the
panel and I'd also like to invite the audience to
respond, perhaps sone of the manufacturers.

|'ve heard concerns expressed that the
advent of single donor testing is going to possibly
cause delay in the filing of PLAs for m nipool testing.

| would Iike to get sone comments on that, if possible.

Perhaps Dr. Gallarda from Roche could comrent on that
since it's sort of related in a kind of opposite way to
what he was sayi ng.

DR.  GALLARDA: Well, | can just tell you
that from Roche's perspective, we intend to go full
steam ahead wth filing for submssion for the
Ampliscreen HCV and H'V products and our estinmated

target date for this is the end of the first quarter of
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next year.

W have a pretty active group doing a | ot
of PCR assay devel opnent and | think the flip flop here
is that we don't expect to have a |lot of inpedinent in
filing those because we're working actively on single
unit systens. So | think our strategy is to provide
what, apparently, is going to be an effective neans to
further close the seroconversion w ndow, interdict NAT
only units and that's the mnipool system that we've
devel oped.

DR. TABOR: Dr. Busch.

DR, BUSCH: | think that we did have a
resi stance on the part of the other manufacturer, Gen-
Probe, and now a partnership with Chiron to really fully
support m ni pool testing. They run a bandwagon, in
part, | think, with encouragenent from FDA and NLBI to
nmove forward toward single donation testing and they
felt that there was potentially going to be an
acceptance of mnipool testing. Wat | think we've seen
though is wth a lot of effort on our part and
cooperation, | think, from Chiron and now Gen-Probe, is
a commtnent from that conpany to support m nipool
testing and bring forward a |licensed product. They are,

in parallel, pursuing an IND claimfor single donation
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testing, but recognizing that the industry, at |east for
the next few years is really intent on doing m nipoo
testing until, | think, the efficacy and cost and
rei nbursenent issues around supporting single donation
testing conme forward. So | think there has been
novenent . | would say that there's been great value
that there's been a conpetitor out there. | think if
Roche had not been there, if you guys had not cone to
the table two or three years ago and entered this
business that there nmay well have been a sort of
i nexorabl e nove to single donation testing even though
it my not have been in the interest of the industry.

DR. TABOR: A question fromthe m crophone
on the floor.

MR. HALVERSON: Craig Hal verson from
Gen-Probe. | just wanted to confirmthat Gen-Probe is
going forward wth -- in parallel, wth individual
donation testing as well as mnipool testing and we do
not expect that individual donation testing will delay
in any way approval of m nipool testing.

DR. TABOR: Thank you. Does anyone on the
panel have any coments or questions on the genera
i ssues related to NAT inpl enentation?

DR.  CHUDY: I think we should encourage
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single unit testing because | think in the future when
NAT will replace the serological test. It could only be
in the stage of single unit testing and in the nonent
there are tines to act and | think this is the new
sol uti on.

DR. HELDEBRANT: Chuck Hel debrant from
Al pha. | think based on our experience with m nipoo
testing of plasma pools, | think it's premature to | ook
at single donation testing by NAT as a way to repl ace
ser ol ogy. They neasure different things. They
conpl enent each other. W look in the future to have
m ni pool testing of NAT to help us cover the w ndow
period and serology testing to help us cover the nore
devel oped periods of infection. The objective we have
is we want to be able to detect any unit from any donor
at any tinme during the disease state. That's what we
want to be able to do and as good as it is NAT doesn't
give us that capability.

DR, SALDANHA: ['"'m not sure where the
serology cones in, but certainly when we discussed the
introduction of NAT testing it was always felt it was an
additional assay to ensure additional safety. It was
never the idea to replace serology. And as far as |

think we're concerned in Europe, serology assays are not
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going to be replaced by NAT as an additional assay.

DR. STRAMER: W may not necessarily agree
with that in the United States as you heard earlier. |
mean there are specific assays that we can target
el imnation such as p24 antigen that neasures basically
the sane thing as NAT, ALT, perhaps as we |ook at
hepatitis B screening anti cor. So we are hopeful, even
those are not in your nmenu, except for ALT that we can
move to elimnating sone of our current tasks with the
repl acenent of sonme nore sensitive tests.

DR. KLEINVAN: | wanted to agree with sone
of the coments that Celso made previously about the
nove toward single donation testing. | think it is a
guestion of not if, but when and | think that since we
have denonstrated efficacy for mnipool testing at a | ot
of effort, | don't see the need to rush headlong in the
sane rapid way into individual donation testing. I
think we need to accunmul ate the data and we need to get
better at our |aboratory turnaround tine and we need to
as well get the automation up to the standards of
serology testing. | don't think we should be going into
systens that are sem -nmanual for individual donation
testing given the potential problens they can generate

and given the fact that at |east the nodels predict only
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a small increnental benefit. But | think once we get to
nmore aut omated systens, that increnental benefit wll be
worth it, then we need to find a way to be able to pay
for it. But that shouldn't stop us from doing it.
Those problens will need to be solved. So | basically
think that Celso's rendition of the problemwas a good
one but urge that we go on that course.

DR. TABOR: Question fromthe floor.

DR, ALLAIN: It's not exactly a question,
it's rather a conmment. | nmean | was just going to say
the sanme thing as Steve just nentioned that on the basis
of our experience, the sem autonmated system we are using
currently for single donation in nolecular virology
| aboratory like ours is difficult. W have problens and
we need to solve themon a daily basis and so | don't
think as it is the technology would be suitable for
general use in blood banks, particularly know ng that
the | evel of nol ecul ar biol ogy know edge in the average
bl ood bank is often appalling, if I may say so, at |east

it is the case in England and in sonme other countries,

including the U . S., | believe.
So | agree wth Steve that unless
automation is there, | think that would be the absol ute

necessity to inplenent it on individual donations.
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DR. TABOR. Dr. Bianco.

DR. BIANCO Actually just foll ow ng those
statenents, | think that the FDA has done that in many
ways in ternms of |ooking at entire systens, not just the
chem stry of a test or the nolecular biology of the
test, but the entire systemand howit's going to work
in the field and I think that nore and nore with the
complexity of what we do, | think that as we | ook at NAT
testing and licensure, we should look at the entire
system so we nake sure that the outcones are the
outcones that we want. W just don't have a test that
in the nodel sonmewhere in a corner works very well, but
when we throwit to the world that may not performas we
need it to perform

DR. TABOR I'd like to ask a question
about NAT testing for hepatitis B virus. W' ve got
people from quite a nunber of countries here, Dr.
Nakaj i ma from Japan, we've got at |east two people from
Cermany, Dr. Heerman and Dr. Chudy and can sone of you
bring us up to date as to what is going to happen with
NAT testing for hepatitis B virus in your countries?

DR NAKAJI MA: I"'m sorry, | didn't quite
under st and what do you nean by "what's happeni ng" --

DR. TABOR: What are your regul atory plans
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and what stage of investigation have you reached in
usi ng NAT testing for screening for hepatitis B?

DR. NAKAJI MA: Wen we include the
hepatitis B in our mninmumrequirenent, we have to shut
down the inport fromthe overseas of the inported plasna
products from overseas, so we cannot do that at this
nmonent. Unfortunately, in our country, JRCis the only
one, collecting organization, and they do the HBV NAT
system already. So we do not have the actual problem
concerning the transfusion products, so if the foreign
manuf acturers are ready to i npl enent HBV, we can proceed
to the mnimum requirenent including in the mninmm
requi rement of the HBV. Until that, we have to coll ect
our dat a.

DR TABOR Thank you. That's very
interesting. How about Gernmany and --

DR CHUDY: O course, we are both thinking
about increasing HBV safety regarding to NAT and
opposite to the NTHBC testing. And ny viewis it is now
difficult to define individualized QHQ conpared to HC
because the detection unit nust be so |ow as they can do
it. What is so low? | think nmaybe 300 or 400 copies
and that's as far as practice and other strategy -- HBV

testing for HC testing and also another kind of
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extraction, of sonething.

| think at the noment you cannot take the
same extraction procedure for HBV you can't transmt to
extract HBV. That's ny personal view | think there is
no generic extraction procedure now that gives the sane
efficacy for all nucleic acid. | think this problemis
to be resolved. It is helpful, I think, now we have a
WHO st andard, we can start sone col | aboration studies to
see what is the detection unit of the different viral
copies and then we get an inpression to cone to a
deci si on.

DR TABOR  Yes?

DR. DODD: | think that we need to be
rather careful not to walk in |ockstep with every one of
the agents for which we mght be able to test. | have
some concerns about assum ng that we need to be testing
for hepatitis B. I"m not saying we don't need to be
testing, but | think we need to renenber, for exanple,
that this is probably one of the agents that is
expressed nost variably in ternms of incidence and
preval ence around the world. W' ve actually seen sone
quite interesting data today al ready about a relatively
high yield for HBV detection, in sone populations of

donors that have generally considered to be at sonmewhat
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hi gher risk than those for single blood donations. |
think we've al so seen sone interesting data from Japan
which has a very high prevalence and a significant
i nci dence of hepatitis B. | think we need to recognize
that there is not apparently a major denonstrated risk
of HBV transmi ssion in this country, perhaps in part
because we do do cor testing and | think any one of us
would be hard put to identify a recent case of
transm ssion of hepatitis B through a pooled plasm
pr oduct .

Sony pleais let's be alittle bit careful
and let's not regard it as an Everest and do it just
because it's there. | think we need a really good
rati onal e before we nake our lives even nore conpl ex.

You heard what Dr. Chudy said about the technical
difficulties inherent in |ooking for hepatitis B tests
in this environment.

DR TABOR Dr. Straner and then we'll take
the questions fromthe floor.

DR. STRAMER: I have a question for the
FDA. Along the lines of hepatitis B, even w thout NAT
testing using single donation testing we today have the
ability to close the wndow by the inplenentation of

nore sensitive HBS Ag antigen tests or if the FDA chose

SAG CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




276

to evaluate those that are currently |licensed, perhaps
the elimnation of those with |esser sensitivity would
perhaps do nore as far as yield for hepatitis B than
i npl enenting a whol e new t echnol ogy.

DR, TABOR |"m not sure | have the ful
answer to that. My know edge of the tests that are
licensed is that even though there is sonme variability,
even though they all neet the m ninum FDA standards,
there is sone wvariability from nmnufacturer to
manuf act urer . None of them would close the w ndow
peri od.

DR. STRAMER O course not, but there's
probably enough variability between the test which woul d
be greater in the amount of w ndow period reduction than
by going to m nipool HBV DNA testing.

DR. TABOR: That's an interesting
perspective. And the other question | guess would be if
sonebody had an even better HBS Ag test than what's on
the market now, would we be pushed to inplenent that?

That's very interesting.

Yes, on the right hand.

MR. SNAPE: Terry Snape, Bio Products Lab
in the UK Just following up your question on

hepatitis B testing, Chairman, it's worth renmenbering
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that in Europe there is no uniform nechanism for
mandating the testing of blood donations for, for
exanple, hepatitis B DNA. HCV RNA testing cane about
because of the CPMP requirenent for testing of plasnma
pool s. Wth the specific exception of Germany, it's
hard to see that HBV DNA testing would be nandated
generally in other nenber states.

DR. TABOR: The other m crophone?

MR, MacPHERSON: Yes, Jim MacPherson. A
| ot of people know that the ABC nenbers send about
600,000 liters a year of plasma to the Swiss Red Cross
and they have indicated just about a nonth ago that they
want us to inplement HBV NAT by the end of 2000. Now
t hey' ve put that request on hold because they are aware
that the data on pools that they're tal ki ng about using
t he sane size pools that we do now, that there are data
that would show that pools of 16 or 24 can also be
mat ched by some of the, for exanple, chem | um nescence
technology that's used in the Prism system But |
suspect that certainly within the next few weeks we're
going to be hearing back fromthemin terns of what the
requirenent is actually going to be and how and that we
have to figure out how we would do that.

DR. TABOR. And this would be for plasm?
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MR. MACPHERSON: Well, that's how we
started out doing what we're doing now was for plasnma,
for recovered pl asna.

DR. TABOR: Dr. Hel debrant?

DR HELDEBRANT: Yes, again, one thing that
this enphasizes and really shows is that we have three
regions of the world that are all struggling with howto
i npl ement NAT testing and they've all taken different
appr oaches. Europe has taken an approach of saying
manuf acturing pools for HCV have a manufacturing pool
limt. The Kosasho in Japan has a requirenent for
hepatitis B testing which is understood, given the
situation that they have in Japan. The FDA has yet
anot her nmechanism As a manufacturer's representative,
we have a situation where like it or not, we have to
comply with all three and so our plea, at least fromthe
plasma side is that please use the nechanisns for
har noni zati on and pl ease harnonize where we're going
wi th NAT inplenentation and NAT regul ation. [t wll
make it easier for all of us and we'll have a nuch nore
rational basis to apply it.

DR. TABOR Dr. Allain?

DR ALLAIN: | wanted to nmention about the

HBV that the situation is much nore difficult in ny view
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than for HV and HCV. In particular, we have shown
recently sone data indicating that you can have NTHBC
present, an infectious unit which is negative by PCR or
reasonably sensitive PCR and we are not the only ones
who have shown that.

In addition, also in the literature, there
are sone cases of HBS Ag positive sanpled, confirned
positive, which are DNA negative, whether or not it's
infectious is not clear, but presumably if you can

produce the protein that the likelihood of infectivity

is fairly high. In addition to that as has been
mentioned today, the very low level in the pre-
seroconversion period is a problem so | think it's
really a case of its owmn different -- or different from

the other that has to be | ooked at. But in ny view, |
think relying on genomc detection is not a good idea
and | think we are going to stay, we should stay
probably with the HBS Ag and NTHBC until things are
clarified.

DR. TABOR  Any further comments from the
panel ? Dr. Straner?

DR. STRAMER: | have another question for
t he FDA.

(Laughter.)
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Hearing what you've heard over these
several neetings on NAT that FDA has held or Blood
Products Advisory Commttee has held or even your ot her
nmeetings with IND sponsors, what tinme line in a perfect
worl d woul d you design, starting perhaps from product
rel ease and then licensure, could you outline sonething
for us that perhaps the Agency would like to see?

DR, TABOR well, | don't know if [I'm
answering you directly, but you know the licensure of
any product is governed not by what FDA wants, but by
what the sponsor wants because it depends on when it's
submtted and when the data is conplete and when the
deficiencies are corrected. And in addition, as you
know, we're not allowed to talk about -- actually, it's
forbidden by Jlaw to talk about products wunder
consi derati on.

DR STRAMER |'mnot asking for specifics.

|'"'m saying if you could create a perfect world with
CGW conpliance, no deficiencies in batch records, we're
l[iving in an ideal world.

DR. TABOR:. Ckay, well, in an ideal world,
under -- actually Dr. Epstein took a daring step, but a
very good one in permtting or encouraging FDA to permt

t he use of NAT screening for HCV under IND and | believe
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t hat began by nobst manufacturers in -- pardon ne?

DR STRAMER Early 1999 to nid-1999.

DR TABOR And sone were beginning earlier
than that, really.

DR. STRAMER:  For pl asna.

DR,  TABOR Ri ght. 1998 for plasm
probably. So for plasma you' ve got -- you' ve had two
years to collect data, you know, | would have expected
applications to have flooded our office previously. So
it"'s really up to the sponsors.

DR. STRAMER: | would think it would al so
be up to the FDA to allow a nationwide IND, which is
really unprecedented to be able to say at what point do
we cone to closure and | think at the | ast BPAC neeting
two nenbers have already asked that, at what point do we
| ook at licensure of pool testing.

Clearly, the industry, as we tal ked about
in a previous session needs to get to the point where
all cellular conponents are rel eased based on pooled
NAT. However, we're going to all get there, but then
how do we proceed with |icensure?

DR TABOR Wll, as | said, you can't have

a license wuntil you have an application and an
application is conplete. It does create a dilemn
SAG CORP.
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because in sone senses, the |IND process should not be
used as a substitute for delay in licensure and |I'm gl ad
to hear that single donor NAT testing is not going to
del ay things further because there were runors it woul d.

On the other hand, we're all in agreenent
that blood and plasma are safer, certainly blood is
saf er because of NAT testing under |IND and not even any
even hint that it's hurting the blood supply. There's
no question in nmy mnd and that of everybody el se here
inthis room probably, that it's helping. So we can't
discontinue the [INDs, but we can't approve an
application until the application is there and the data
is there. And it's a common m sconception that FDA
controls this.

DR STRAMER | wasn't inplying that in any
way, but | think given what we heard today from Gen-
Probe if they file a single donation test, BLA at the
sane tinme they file a pool, perhaps when one doesn't
have a crystal ball either one could get delayed. So an
application could be del ayed because both are not ready
in tandem So | was just curious about regulatory
gui dance, perhaps that the Agency could provide the
manuf acturers.

DR. TABOR wll, 1'll ask for comments
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from ot her FDA people who are here al so, but nmy answer
to that would be that we encourage the early subm ssion
of applications, the early conpletion of the data sets
and we'll review themas quickly as we possibly can.

Dr. Jacobs, would you like to comment ?

DR.  JACOBS:. We've really been asked the
question primarily of what will happen to one IND as
anot her one goes forward and the answers that we have
gi ven have been that all the INDs will go forward in
parallel, that once one technol ogy has been approved
that we wll ask for sone conpari sons between the two.

Those woul d probably not be done on clinical ones, on
clinical trials, but they will continue to go forward.
But there will then be a requirenent that there will be
sone conpari son once one is |icensed.

The other questions that we' ve been asked
is followng licensure, what woul d FDA consider in terns
of making a recommendation for testing and | think that
recommendation would first there would have to be a
licensed test and then we would have to |ook at the
applicability of that test, how applicable would it be
for a universal situation, what is the throughput,
et cet era. So that would be a separate consideration

fromlicensing and we certainly encourage people to send
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in applications. So | hope that's responsive to your
guesti on.

DR. STRAMER. Well, yes, the bar certainly
changes for any of the manufacturers once there is a
| i censed conparator because then one could easily say go
back and do your trials against the |licensed test.

DR, TABOR But it's very possible that
there could be one licensed test and other |NDs that
were still running and | think just, you know, a
practical basis there would be no way to avoid that, no
one of the current IND holders could handle the entire
mar ket even for a short period of tine.

Are there any other questions?

DR. Bl ANCO. Not a question, but just a
cooment. | think we've all heard your encouragenents
for subm ssions for licensure. That's, | think, what
Sue wanted to hear from you

DR. TABOR  Thank you. Was there another
coment? kay, any comments fromthe floor?

Wl |, thank you very nmuch. | want to thank
all the speakers. | want to especially thank those who
cane from Europe and Japan, speakers from Gernmany, the
U K., elsewhere and thank all of you for hel pi ng make

this a successful neeting. The neeting is adjourned.
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